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In the summer of 2009 a rapid assessment was done of marine algae and macro fauna 
of hard substrata in the Dutch Wadden Sea. During a three week survey in July- 
August, 83 localities were searched for native and non-native species. The survey was 
carried out with a variety of methods: snorkeling, using a Remotely Operated Vehicle 
( r o v ) ,  checking fouling plates, and turning over rocks at low tide. The distributions 
and salinitiy ranges were recorded for 129 species, 29 of which were cryptogenic or of 
non-native origin. In addition, an inventory was made of published and unpublished 
records. Eleven species and one subspecies were found to be new to the Dutch 
Wadden Sea. One red alga (Ceramiaceae sp.) is probably a new species to Europe.
The sea-squirt Molgula socialis is recorded as new for the Netherlands. It is probably 
widespread, may even be native and misidentified in the past as the non-native 
American species M, manhattensis. The total number of non-native species in the 
Dutch Wadden Sea has been raised to 64. The relatively high number of species that 
was recorded as new for the area within only three weeks of fieldwork, may be at least 
partly a consequence of the fact that the ongoing biodiversity research in this U N E SC O  

World Heritage Site is not focusing on hard substrata. However, it is also possible that 
several species have settled relatively recently.

INTRODUCTION

T h e  W a d d e n  Sea is c o m p o se d  m o stly  o f  m o stly  

sa lt m arsh es , m u d fla ts  a n d  islands, w h ere  sea 

w a te r  m ee ts  fresh  w a te r  in  an  area  s tre tc h in g  over 

th e  N e th e r la n d s , G e rm a n y  a n d  D e n m a rk . I t is 

k n o w n  fo r its  h a b i ta t  v a r ia tio n  a n d  r ich  b io d iv e r­

sity. B ecause o f  th ese  u n iq u e  ch arac te rs  UNESCO 

h a s  p la c e d  th e  D u tc h  a n d  G e rm a n  p a r ts  o f  th e  

W a d d e n  Sea, an  a rea  o f  a b o u t 1 0 ,0 0 0  k m 2 , o n  th e  

W o r ld  H e rita g e  L ist in  Ju n e  2 0 0 9 . T h e  p la n ts  a n d  

an im a ls  th a t  are  re la ted  to  so ft su b s tra ta  are  w ell 

s tu d ie d . H ow ever, an  analysis o f  th e  availab le  d a ta  

in  Ju n e  2 0 0 9 , to  assess th e  risks o f  m u sse l- im p o rts  

in to  th e  D u tc h  W a d d e n  Sea, sh o w ed  th a t  re lative­

ly  l i t t le  w as k n o w n  a b o u t th e  o rg an ism s th a t  live 

in  asso c ia tio n  w ith  h a rd  su b s tra ta . T h e re fo re , a 

ra p id  assessm en t o f  th ese  species w as o rg an ized  in 

Ju ly -A u g u st 2 0 0 9 , f in a n c e d  b y  th e  Invasive A lien  

Species T eam  o f  th e  M in is try  o f  A g ricu ltu re , 

N a tu re  a n d  F o o d  Q u ality . T h e  m a in  goals o f  th is  

su rv ey  w ere: 1. T o  get a  re liab le  in v e n to ry  o f

m a c ro fa u n a  a n d  m a c ro flo ra  th a t  is re la ted  to  h a rd  

su b s tra ta  in  th e  D u tc h  W a d d e n  Sea, 2. T o  focus 

o n  n o n -n a tiv e  species in  genera l, a n d  especially  

o n  th o se  species, w h ic h  w ere  a lread y  reco rd ed  

m o re  to  th e  so u th , in  th e  D e lta  area  o f  th e  

N e th e r la n d s .

MATERIALS A ND METHODS

T h e  survey  o f  h a rd  su b s tra ta  w as carried  o u t d u r ­

ing  th e  last w eek  o f  Ju ly  a n d  th e  first tw o  w eeks o f  

A u g u st 2009 . A lso species n o t specifically  re la ted  to  

h a rd  su b s tra ta  w ere reco rd ed  w h e n  th e y  w ere 

observed. A dd itionally , an  in v en to ry  w as m a d e  o f  

p u b lish e d  a n d  u n p u b lish e d  records. Im p o rta n t 

sources w ere tw o  p ro jec ts o f  th e  a n e m o o n  F o u n ­

d a tio n : m o o  (M o n ito r in g  U n d e rw a te r  Shore), 

u sin g  records f ro m  sc u b a  divers a n d  SETL (referring  

to  SETtLement) an  o n g o in g  fo u lin g  c o m m u n ity  

m o n ito rin g  study. In  th is  last p ro jec t p v c  pla tes are 

ch eck ed  regu larly  fo r se ttling  species. S om e o f  th e
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Figure I. Research localities (a) 
and regions (b) o f  the W adden 
Sea survey July/August 2009. See 
also table 1.
Figuur I. Veldwerklocades (a) en 
deelgebieden (b) die onderzocht 
zijn bij de Waddenzeeinventarisade 
juli/augustus 2009. Zie ook tabel 1.

d a ta  f ro m  th e  SETL-project have  a lready  been  p u b ­

lish ed  in  rep o rts  m a d e  fo r D eltares a n d  th e  D u tc h  

M in is try  o f  T ran sp o rt, P ub lic  W o rk s  a n d  W ater 

M a n a g e m e n t (G itte n b e rg e r  2008a, 2009a, G it te n ­

b erger &  S ch ip p er 2008).

Locations
In  Ju ly -A u g u st 2 0 0 9 , a  te a m  c o n s is tin g  o f  th re e  

b io lo g ists  o n  average m a d e  an  in v e n to ry  o f  th e  

h a rd  su b s tra tu m  re la ted  species d iv ersity  in  th e  

D u tc h  W a d d e n  Sea a t 83 localities (fig. ia ) in 

tw elve a rb itra r ily  ch o sen  reg ions, i.e. a. Texel, 

b. D e n  H e ld e r , c. A fs lu itd ijk , d. H a r lin g e n , 

e. W a d d e n  Sea (o p en  w a te r) , f. V lie la n d , g. T er­

sch e llin g , h . A m e la n d , i. H o lw erd -L au w erso o g , 

j. S c h ie rm o n n ik o o g , k . E em sh av en , 1. E em s 

(fig. ib ) .  N e x t to  assessing m u sse l b ed s , oyste r 

reefs, d ikes a n d  h a rb o u rs  in  gen era l, f lo a tin g  

dock s w ere  g iven ex tra  a t te n tio n  b ecau se  th ese  are 

k n o w n  fo r  th e ir  re latively  h ig h  species d iversity  

(C o h e n  e t al. 2005, M in c h in  2 0 0 7 a , P ed erso n  e t 

al. 2003). T o  g e t an  id ea  o f  th e  c o m p le te  d iversity  

o f  species p re se n t, w e h av e  a t te m p te d  to  search  

every  ty p e  o f  h a rd  su b s tra tu m  p re se n t in  a  reg ion , 

i.e. all sides o f  flo a tin g  docks , w o o d e n  po les a n d  

p ilin g s, b u o y s, su b m e rg e d  ro p es a n d  o b jec ts 

h a n g in g  o f  th e  dock s a n d  p ie rs , d ikes in  th e  tid a l 

a n d  su b tid a l, a n d  crevices in  b e tw een  a n d  u n d e r ­

n e a th  rocks. E very  h a b ita t  th a t  c o u ld  b e  d is t in ­

g u ish e d  w as tre a te d  as a  lo ca lity  a n d  se a rc h ed  sep­

arately. A  d e sc rip tio n  o f  e ach  lo ca lity  can  be  

fo u n d  in  ta b le  1.

Methods
In  o rd e r  to  f in d  as m a n y  species as possib le , a 

w id e  ran g e  o f  m e th o d s  w as used . T h e se  w ere 

b ased  o n  ex p erien ce  b y  th e  N e th e r la n d s  C e n tre  

fo r  B io d iv ersity  ( n c b ) N a tu ra lis , a n d  b y  ra p id  

assessm en ts o f  h a rb o u rs  a lo n g  th e  A m e ric a n  east 

coast as d esc rib ed  b y  P ed erso n  e t al. (2003). F or 

each  lo ca lity  th e  b es t m e th o d s  w ere  se lec ted  on  

th e  basis o f  1. th e  goal o f  reco rd in g  as m a n y  sp e­

cies as poss ib le , 2. th e  ch a rac te ris tic s  o f  th e  lo ca ­

litie s , e.g. li t to ra l, su b lit to ra l, its m ic ro -h a b ita ts , 

e tc ., a n d  3. th e  local re s tr ic tio n s  fo r sa fe ty  p u rp o s ­

es o r  en fo rc e d  b y  law. I f  possib le , every  lo ca lity  

w as se arc h ed  fo r a t leas t h a l f  an  h o u r , a f te r  w h ic h  

th e  search  w as c o n t in u e d  u n t i l  less th a n  o n e  ex tra  

species w as ex p ec ted  to  be  fo u n d  w ith in  d o u b le  

th e  tim e  searched . T o  ca lcu la te  th is , fo r  every  n ew  

species th a t  w as o b se rv ed  th e  p assed  aw ay  search  

t im e  w as n o te d  sin ce  th e  search  w as sta rted . 

W h e n e v e r  a  species w as reco rd ed , th e  rest o f  th e  

t im e  w as sp e n t fo cu sin g  o n  f in d in g  o th e r  species 

a t th a t  locality . A t m o s t loca lities , 95%  o f  all sp e­

cies p re se n t w ere  fo u n d  in  th e  firs t few  m in u te s . 

T h e re fo re , th e  average search  t im e  p e r  lo ca lity  

w as a b o u t 45 m in u te s .

T h e  fo llo w in g  m e th o d s  w ere  used .

• V isu a l in sp e c tio n  o f  th e  in sid e , base a n d  o u t­

s id e  o f  flo a tin g  o b jec ts  a n d  o f  n o n -flo a tin g  

o b jec ts  a t lo w  tid e . T h is  w as u su a lly  d o n e  

w h ile  sn o rk e lin g , b u t  also  f ro m  sh o re  b y  lo o k ­

in g  over th e  ed g e  o f  a  flo a tin g  d o c k  a n d  by
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Figure 2. Variation in salinity at the  83 fieldwork locali­
ties. See also table 1.
Figuur 2. Variatie in saliniteit bij de 83 veldwerklocaties. 
Z ie ook tabel 1.

u s in g  a  S eab o tix  LBV150SE r o v  (R em o te ly  

O p e ra te d  V eh ic le ). T h e  b en e fits  o f  th e  ROV 

w ere  th a t  it c o u ld  b e  u se d  o n  lo ca lities  w h ere  

it w as p ro h ib ite d  to  sn o rk e l, th a t  it co u ld  

d ive d u r in g  an  u n lim ite d  a m o u n t  o f  tim e , 

a n d  th a t  it c o u ld  m a k e  a  v id eo  o f  th e  surface 

searched .

• U sage o f  a  n e t a n d  g ra b b in g  devices to  co llec t 

m a te ria l f ro m  u n d e r  th e  lo w  tid e  w a te r  lin e .

• T u rn in g  over rocks, oysters a n d  o th e r  h a rd  

su b s tra ta  d u r in g  lo w  tid e , fo r access to  th e  

u n d e rs id e  a n d  th e  b o t to m  u n d e rn e a th .

• S u rfac in g  su b m e rg e d  ob jec ts , w h ic h  h u n g  (on  

a  rop e) in  th e  w a te r  a lo n g  th e  sides o f  p iers 

a n d  f lo a tin g  docks. M a n y  species th a t  p re fe r 

d eep  w a te r  w ere  fo u n d  w ith  th is  m e th o d .

• SET L-m ethodology, ch e c k in g  14x14 c m  p v c  

se ttle m e n t p la te s  w h ic h  w ere  d ep lo y ed  th re e  

to  six m o n th s  p r io r  to  th e  assessm en t a lo n g  

f lo a tin g  d o ck s in  D e n  H e ld e r  h a rb o u r  a n d  

E em sh av en  h a rb o u r.

• S even teen  o ff-sh o re  loca lities  w ere  search ed  

w ith  a  m ussel d red g e  lo w ered  in to  th e  w a te r  

f ro m  th e  vessel ‘D e  S to rm v o g e l’ o f  th e

Figure 3. Species accum ulation curve on the basis o f  the 
total num ber o f  fieldwork localities and the average 
num ber o f  additional species found for each extra loca­
lity searched.
Figuur 3. Soortenaccumulatiecurve, gebaseerd op het 
aantal onderzocht locaties en het gemiddelde aantal 
nieuwe soorten wat per extra locatie gevonden werd.

M in is try  o f  A g r ic u ltu re , N a tu re  a n d  F o o d  

Q u ality . T h e se  lo ca lities  in c lu d e d  su b tid a l 

m u sse l b ed s  a n d  oyste r reefs. T h e  b o a t w as 

also u se d  to  ch eck  so m e  o ff-sh o re  b u o y s a n d  

so m e  floa ts f ro m  w h ic h  rop es w ere  h a n g in g  

fo r  ca tc h in g  m u sse l spa t.

A  species a c c u m u la tio n  cu rv e  w as m a d e  w ith  th e  

p ro g ra m  P rim e r  6.1.io  (P rim er-E ), b ased  o n  th e  

relative n u m b e r  o f  n e w  species fo r th e  w h o le  su r­

vey th a t  is fo u n d  in  each  n e w  locality .

Reference material
F o r refe rence  p u rp o ses , each  re c o rd e d  species w as 

p h o to g ra p h e d  in  d e ta il w ith  a  C a n o n  5D  12 .8  

M e g ap ix e l ca m e ra , f ilm e d  w ith  a  S eaB o tix  

LBV150SE ROV (rem o te ly  o p e ra te d  veh ic le), a n d /o r  

co llec ted  a n d  p reserv ed  o n  e th a n o l 7 0 %  o r 9 6 % ,  

o r d r ie d  a n d  p ressed  in  b e tw een  new s p ap ers  

(algae). W h e n e v e r  p ossib le , th e  species w ere  p h o ­

to g ra p h e d  a n d  f ilm e d  in  s itu , i.e. u n d e rw a te r .
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Figure 4. Species diversity recorded 
per region. Red, num ber o f  species 
o f  non-native or unknow n origin; 
Blue, num ber o f native species. 
Figuur 4. Soortendiversiteit per 
deelgebied. Rood, aantal uitheemse 
soorten van uitheemse o f  onbe­
kende afkomst; Blauw, aantal 
inheemse soorten.

T h e  m ic ro h a b ita t  o f  e ach  species w as d escribed . 

A ll f ile s/im ages w ere  s to re d  o n  a t leas t tw o  sep a­

ra te  h a rd  disks.

O f  all algae, rare species, a n d  n ew ly  reco rd ed  

n o n -n a tiv e  species fo r th e  D u tc h  W a d d e n  Sea, 

v o u c h e r  sp e c im en s w ere  co llec ted  a n d  p reserv ed  

acco rd in g  to  th e  s ta n d a rd s  o f  th e  N e th e r la n d s  

C e n tre  fo r  B io d iv ersity  (n c b ) N a tu ra lis , m a k in g  

su re  th a t  d iag n o s tic  c h a rac te rs  re m a in  p reserved . 

F o r exam p le , th e  algae w ere  d r ie d  in  b e tw een  

new s p ap e rs  p ressed  to g e th e r  u n d e r  le a d  w eig h ts , 

a n d  th e  se a -sq u irts  w ere  firs t s e d a te d  in  a  m ix tu re  

o f  m e n th o l/se a w a te r  b e fo re  th e y  w ere  p re serv ed  in 

e th a n o l. T h e  co llec ted  sp e c im en s w ill b e  s to re d  in 

th e  g o v e rn m e n ta l co llec tio n s m a in ta in e d  b y  n c b  

N a tu ra lis . A s a  s ta n d a rd  fo r  th e  sc ien tific  nam es, 

w e h a v e  u se d  th e  W o r ld  R e g is te r  o f  M a rin e  

Species (w w w .m arin esp e c ie s .o rg , c o n su lte d  o n  

io .1 .2010).

RESULTS

In  ta b le  2 a  su m m a ry  is g iven o f  th e  su rvey  in  

200 9 . T h e  83 lo ca lities  th a t  w ere  se a rc h ed  v a ried  

in  sa lin ities f ro m  io  to  32 p p t  ( tab le  1-2, fig. 2) 

a n d  in  w a te r  te m p e ra tu re s  f ro m  16.5 to  25.5 °C  

(tab le  1-2). A  to ta l o f  129 species w as reco rd ed . 

T h e  m in im u m  a n d  m a x im u m  sa lin ity  fo r  each  

species, is in d ic a te d  in  ta b le  3. T h e ir  d is tr ib u tio n  

ran g e  th ro u g h o u t  th e  D u tc h  W a d d e n  Sea is 

desc rib ed  in  ta b le  4. T ab le  4  also  in c lu d es th e

reco rd s o f  th e  m a rin e  m o n ito r in g  p ro jec ts  m o o  

(o b se rv a tio n s  b y  scuba-d ivers) a n d  SETL (w ith  

fo u lin g  p la tes). Species th a t  w ere  n o t  reco rd ed  in 

th e  in v e n to ry  in  Ju ly -A u g u st, b u t  w ere  reco rd ed  

in  th e  m o o  o r SETL-project, are  in d ic a te d  sep a­

ra te ly  in  ta b le  5. T h e  species a c c u m u la tio n  cu rve  

(fig. 3) b ased  o n  th e  n u m b e r  o f  n e w  species th a t  

w as fo u n d  fo r  each  n ew  lo ca lity  se arc h ed , in d i­

ca tes th a t  th e  to ta l  n u m b e r  o f  species th a t  co u ld  

h av e  b een  fo u n d  w ith  th e  p re sen t in v e n to ry  

m e th o d o lo g ie s  u sed , w o u ld  be  a b o u t 150 species. 

O n  average 15 species w ere  fo u n d  p e r  locality .

T h e  m a x im u m  n u m b e r  o f  species th a t  w as fo u n d  

w ith in  o n e  lo ca lity  w as 36, i.e. o n  th e  u n d e rs id e  

o f  a  f lo a tin g  d o c k  in  th e  N IO Z  h a rb o u r , Texel.

T h e  Texel reg ion  in  th e  W e s te rn  W a d d e n  Sea 

(fig. ib : reg ion  a) h a d  th e  h ig h e s t d iv ersity  o f  

n a tiv e  a n d  n o n -n a tiv e  species, i.e. 97  (fig. 4).

A fte r  Texel, th e  h ig h e s t d iv ersity  w as fo u n d  in 

th e  reg ions se a rc h ed  o f f  V lie la n d  a n d  T erschelling , 

i.e. 58 a n d  55 species, respec tive ly  (fig ib : reg ions 

f  a n d  g, fig. 4). A  d is tin c tly  lo w er d iversity , a b o u t 

30 species, w as fo u n d  in  th e  areas w ith  relatively  

lo w  sa lin ity  lik e  th e  b ra c k ish  w ate rs  close to  th e  

A fs lu itd ijk  slu ices, th e  c ity  o f  H a r lin g e n  a n d  th e  

E em s river (fig ib ; reg ions c, d  a n d  1, fig. 4). O f  

all species th a t  w ere  fo u n d , 29 h a d  a  n o n -n a tiv e  

o r  c ry p to g e n ic  o rig in  ( tab le  4). O n e  a d d itio n a l 

n o n -n a tiv e  species, i.e. Sinelobus stan ford i, w as 

fo u n d  in  asso c ia tio n  w ith  h a rd  su b s tra ta  in  th e  

W a d d e n  Sea in  2010. In  to ta l  11 a n d  o n e  su b ­

species o f  th e  alga C o d iu m  fra g ile , are reco rd ed

NEDERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0

http://www.marinespecies.org


□
□
□
□
□
□
□

Figure 5. O rigin o f  the 64 non-native or cryptogenic 
species know n from  the D utch  Waddensea.
Figuur 5. O orsprong van de 64 soorten van uitheemse 
o f  onbekende afkom st bekend u it de Nederlandse 
Waddenzee.

Figure 6. Taxonomie groups o f  the 64 non-native and 
cryptogenic species know n from  the D utch  Waddensea. 
Figuur 6. H oofdgroepen van de 64 soorten van uit­
heemse o f onbekende oorsprong bekend uit de 
Nederlandse Waddenzee.

h e re  as n e w  to  th e  D u tc h  W a d d e n  Sea. T h e se  are 

th e  five algal species A n tith a m n io n e lla  spiro­

graphid is, C eram ium  c im b r icu m , an  u n k n o w n  

C eram iaceae species, C o d iu m  fra g ile  subsp . a tla n ­

ticu m  a n d  G racilaria verm iculophylla , th e  tw o  

tu b e w o rm s  F icopom atus enigm aticus  a n d  cf. 

N eodexiospira brasiliensis, th e  c ru s tace an  Sinelobus  

stan ford i a n d  th e  fo u r  se asq u irts  A p lid iu m  g la­

b ru m , Botrylloides violaceus, D id e m n u m  vexillum  

a n d  M o lg u la  socialis.

N o n -n a t iv e  a n d  c ry p to g e n ic  sp e c ie s

W ijsm a n  &  D e  M esel (2009) reco rd ed  a  to ta l 

o f  50 n o n -n a tiv e  a n d  c ry p to g e n ic  species in  th e  

D u tc h  W a d d e n  Sea. In  o u r  su rv ey  a n d  s tu d y  o f  

u n p u b lish e d  reco rds w e fo u n d  30 n o n -n a tiv e  sp e­

cies, ra ising  th e  to ta l  n u m b e r  to  6 4  (tab le  6).

T h e  largest n u m b e r  o f  n o n -n a tiv e  species h a d  its 

o rig in  in  th e  Pacific O c e a n , a n d  m o re  specifically  

th e  N W  Pacific. A fte r  th e  Pacific, th e  N W  

A tla n tic  O c e a n  is th e  m a in  so u rce  o f  n o n -n a tiv e

species. O n ly  o n e  a n d  tw o  species, respectively, 

w ere  in tro d u c e d  f ro m  th e  In d ia n  O c e a n  a n d  th e  

M e d ite rra n e a n . M o re  th a n  25%  o f  th e  species is 

o f  u n k n o w n  o rig in , i.e. c ry p to g e n ic  (fig. 5). M o st 

o f  th e  n o n -n a tiv e  a n d  c ry p to g e n ic  species are 

algae, fo llo w ed  b y  c ru s tace an s , a n d  m o llu scs , 

w o rm s, a n d  sea -sq u irts  (fig. 6). T h e  n o n -n a tiv e  

species are d esc rib ed  in  m o re  d e ta il in  th e  fo llow ­

in g  p a ra g ra p h .

A lg a e

Antithamnionella spirographidis (fig. 7)

O r ig in  N o r th  Pacific (M aggs &  S tegenga 1999). 

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th is  red  

alga in  th e  D u tc h  W a d d e n  Sea. It w as fo u n d  in 

O u d e s c h ild  h a rb o u r  in  th e  su b litto ra l o n  th e  

b o u ld e rs  o f  a  d ik e , a n d  ju s t su b m e rg e d  u n d e r ­

w a te r  o n  th e  o u ts id e  o f  a  w o o d e n  flo a tin g  dock .

cryptogenic 
Pacific Ocean 
N W  Pacific Ocean 
N  Pacific Ocean 
SW Pacific Ocean 
Indian Ocean 
Mediterranean Sea 
N W  Atlantic Ocean 
W  Atlantic Ocean 
NE Atlantic Ocean

□
□
□□■□□□

algae
Crustacea
Bryozoa
Nematoda
Cnidaria
Ctenophora
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Figure 7. Antithamnionella spirographidis, in vitro. 
Collected in O udeschild harbour, Texel. All pho tos 
Arjan Gittenberger, unless m entioned otherwise. 
Figuur 7. Antithamnionella spirographidis, in  vitro. 
Verzameld in de jachthaven van O udeschild, Texel. 
Alle fotos A rjan Gittenberger, tenzij anders vermeld.

Figure / Figuur 8. Antithamnionella spirographidis.

S o u th  o f  T e rsch e llin g  a  sp e c im en  w as fo u n d  on  

a  su b litto ra l m ussel b e d  (fig. 8, ta b le  4 ). T h e  

sa lin ities a t th ese  localities v a ried  f ro m  28 to  31 

p p t  (tab le  3). A n tith a m n io n e lla  spirographidis  w as 

firs t o b se rv ed  in  th e  N e th e r la n d s  in  1974 in  th e  

D u tc h  D e lta  area  (S tegenga &  P ru d ’h o m m e  van 

R e in e  1998).

Im p a c t  T h is  re la tive ly  sm a ll re d  alga, w h ic h  o n ly  

o c c u rre d  o n  h a rd  su b s tra ta , is n o t  e x p ec ted  to  

hav e  a  la rg e  im p a c t o n  th e  ecosystem .

Ceramium cimbricum (fig. 9)

O r ig in  C ry p to g e n ic ; its ra p id  p o p u la t io n  e x p an ­

sio n  in  th e  N e th e r la n d s  over recen t years m ay  

in d ic a te  th a t  th is  species is exo tic , n o t  n a tiv e  to  

N W  E u ro p e .

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th is  rela­

Figure  9. Ceramium cimbricum  grow ing  o n  a m eta l floa­
tin g  d o ck  in  th e  NIOZ-harbour, Texel.
F iguu r 9. Ceramium cimbricum  op  een  m e ta len  d rijven ­
de  Steiger in  de  NIOZ-haven, Texel.

Figure / Figuur io . Ceramium cimbricum.

tive ly  sm a ll red  alga  in  th e  D u tc h  W a d d e n  Sea.

I t w as fo u n d  g ro w in g  o n  a  m e ta l flo a tin g  d o c k  in 

th e  N IO Z  h a rb o u r, Texel, a n d  o n  a  w o o d e n  flo a t­

in g  d o c k  in  W est-T e rsch e llin g  h a rb o u r  (fig. io ,  

ta b le  4). T h e se  loca lities  v a ried  in  sa lin ity  f ro m  30 

to  32 p p t  (tab le  3).

Im p a c t  T h is  relatively  sm all red  algal species, 

w h ic h  w as o n ly  fo u n d  o n  flo a tin g  d ocks , is n o t 

ex p e c te d  to  hav e  a  la rge  im p ac t.

Ceramiaceae sp. (fig. 11)

O rig in  C ryp togen ic ; th is  is th e  first record  o f  th is 

red  alga in th e  D u tc h  W a d d e n  Sea a n d  m o st p ro b a ­

b ly  th e  first record  fo r E urope. It does n o t lo o k  like 

an y  o f  th e  C eram iaceae species th a t  are k n o w n  for 

E urope. O n g o in g  research m ay  reveal its identity . 

D is t r ib u t io n  O n e  sp e c im en  o f  th is  relatively
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Figure lí. Ceramiaceae sp. collected on  a metal floating 
dock in Eemshaven harbour, in vitro.
Figuur lí. Ceramiaceae sp. verzameld van een metalen 
drijvende steiger in Eemshaven, in vitro.

Figure / Figuur 12. Ceramiaceae sp.

sm a ll red  algal species w as fo u n d  g ro w in g  o n  

a  m e ta l flo a tin g  d o c k  in  E em sh av en  h a rb o u r  

(fig. 12, ta b le  4 ). T h e  sa lin ity  o f  th e  w a te r  a t th is  

lo ca lity  w as 25 p p t  (tab le  3).

Im p a c t  T h is  re la tive ly  sm a ll red  alga, w h ic h  w as 

o n ly  fo u n d  a t o n e  lo ca lity  o n  a  flo a tin g  dock , 

is n o t  e x p ec ted  to  hav e  a  la rg e  im p ac t.

Codium fragile subsp. atlanticum  (fig. 13)

O r ig in  N W  Pacific (Silva 1955).

D is t r ib u t io n  T h is  is th e  first reco rd  o f  th e  su bspe­

cies a tlan ticum  o f  th e  fo rk ed  felt alga C odium  fra g ­

ile in  th e  W a d d e n  Sea. O n e  spec im en  w as fo u n d  

g row ing  o n  a  w o o d en  flo a tin g  d o ck  in  W est- 

T erschelling  h a rb o u r  (fig. 14, tab le  4). T h e  sa lin ity  

o f  th e  w a te r  a t th is  locality  w as 32 p p t  (tab le  3). 

I m p a c t  T h e  subspecies C o d iu m  fra g ile  tom ento-

Figure / Figuur 14. Codium fa g ile  subsp. atlanticum.

soides, w h ic h  is c o n s id e re d  to  b e  a  sy n o n y m  o f  

C o d iu m  fra g ile  su b sp ec . fra g ile  b y  B ro d ie  e t al. 

(2 0 0 7 ), w as d esc rib ed  f ro m  D e n  H e ld e r  b y  V an 

G o o r  (1923) as C. M u c ro n a tu m  var. tomentosoides. 

I t w as p re se n t o n  th e  lo ca lity  in  1900, a n d  is still 

fo u n d  in  th e  D u tc h  W a d d e n  Sea (S tegenga &  

P ru d ’h o m m e  van  R e in e  (1998). T h is  ta x o n  h as 

n o t  h a d  a n y  re c o rd e d  im p a c t o n  th e  ecosystem . It 

is th e re fo re  u n lik e ly  th a t  C o d iu m  fra g ile  subsp . 

a tla n tic u m , w h ic h  h as s im ila r  h a b ita t  p refe rences, 

w ill hav e  an  im p ac t.

Figure 13. Codium fa g ile  subsp. atlanticum  collected on 
a wooden floating dock in W est-Terschelling harbour, 
a. in situ, b. in vitro.
Figuur 13. Codium fragile subsp. atlanticum  verza meld 
van een houten  drijvende Steiger in de jachthaven van 
Terschelling, a. in situ, b. in  vitro.
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Figure 15. Gracilaria vermiculophylla in  th e  littoral zone, 
on  the  sand o ff Am eland a t low tide, next to  an oyster 
reef. A , in  situ, the  shells are oysters giving an  indicati­
on  o f  th e  size; B, in  vitro (with cystocarps).
Figuur 15. Gracilaria vermiculophylla in  de litorale zone 
naast een oester r if  op het zand langs de kust van 
Am eland bij laag water. A, in  situ , naast oesterschelpen 
die een indicatie geven van de grootte; B, in  vitro (met 
cystocarpen).

Gracilaria vermiculophylla (fig. 15)

O r ig in  W  Pacific (G o llasch  &  N e h r in g  2 0 0 6, 

T h o m s e n  e t al. 2007).

D is t r ib u t io n  T h is  is th e  firs t c o n f irm e d  reco rd  o f

G. verm iculophylla  in  th e  D u tc h  W a d d e n  Sea. 

D u r in g  th e  su rv ey  it w as fo u n d  w id esp rea d , u su ­

ally  in  th e  li t to ra l  zo n e  o n  sa n d , o n  oyste r reefs 

a n d  o n  m u sse l b ed s (fig. 16, ta b le  4). T h e se  lo ca li­

ties v a ried  in  sa lin ity  f ro m  19 to  31 p p t  (tab le  3).

In  th e  N e th e r la n d s  th is  species w as firs t reco rd ed  

in  th e  D u tc h  D e lta  area, close to  Yerseke in  1994 

(S tegenga e t al. 2 0 0 7 ).

Im p a c t  In  th e  G e rm a n  a n d  D a n ish  p a r ts  o f  th e  

W a d d e n  Sea th is  invasive species w as a lready  

k n o w n  to  h av e  se ttle d , w i th  a  su b s ta n tia l im p a c t 

o n  th e  loca l eco sy stem  b y  b e c o m in g  o n e  o f  th e  

m o s t d o m in a n t m arco a lg ae  (T h o m s e n  e t al.

2 0 0 7 ). A s is i l lu s tra te d  in  fig u re  15a, th e  in d iv id u ­

als in  th e  D u tc h  W a d d e n  Sea m a y  also  b e  re la­

tive ly  large. D u r in g  th e  p re se n t su rvey  th e y  w ere

Figure / Figuur 16. Gracilaria vermiculophylla.

fo u n d  w id e sp re a d  f ro m  Texel to  L au w erso o g , a t 

leas t locally  d o m in a tin g  a n d  co m p le te ly  covering  

larg e  areas o f  th e  b o tto m . It is th e re fo re  c o n c lu d ­

e d  th a t  G. verm iculophylla  h as a  d is tin c t im p a c t 

o n  th e  D u tc h  W a d d e n  Sea ecosystem .

Mastocarpus stellatus (fig. 17)

O r ig in  P ro b a b ly  native . E ven  th o u g h  th e  false 

ca rrag h een  m o ss M . stellatus is c o n s id e re d  an  

ex o tic  species in  th e  W a d d e n  Sea b y  W ijsm a n  &  

D e  M esel (2 0 0 9 ), w e a rg u e  th a t  it is m o s t p ro b a ­

b ly  a  n a tiv e  species. I t h as  b een  re c o rd e d  in  th e  

W a d d e n  Sea sin ce  th e  early  19 th  c e n tu ry  a n d  

th e re  are  n o  in d ic a tio n s  th a t  it m a y  h av e  been  

in tro d u c e d  h e re  b y  h u m a n s .

D is t r ib u t io n  D u r in g  th e  su rv ey  m a n y  sp ec im en s 

w ere  fo u n d  in  th e  li t to ra l  zo n e  a t several localities 

in  th e  w es te rn  D u tc h  W a d d e n  Sea a lo n g  th e  SE 

coast o fT e x e l a n d  in  D e n  H e ld e r  h a rb o u r  (fig. 18, 

ta b le  4). T h e se  loca lities  v a ried  in  sa lin ity  f ro m  

27 to  31 p p t  (tab le  3). T h e  species ap p ea rs  to  be  

ab se n t in  th e  ea s te rn  W a d d e n  Sea.

Im p a c t  It is u n c le a r  w h e th e r  th is  species h a s  a 

su b s ta n tia l im p ac t. A s is e x p la in e d  above, w e c o n ­

s id e r th is  species to  b e  native .
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Figure 17. Mastocarpus stellatus collected in  the  N io z  

harbour, Texel, a. in  situ, b. in  vitro.
Figuur 17. Mastocarpus stellatus verzameld in  de n i o z - 

haven-, Texel, a. in  situ , b. in  vitro.

Figure 19. Polysiphonia harveyi, a. in  situ , growing on  a 
w ooden floating dock in the  harbour o f  V lieland, b. in 
vitro, female specim en (with cystocarp) collected from  
a floating dock m ade o u t o f  synthetic m aterial in 
O udeschild  harbour, Texel.
Figuur 19. Polysiphonia harveyi, a. in  situ, op een hou­
ten  drijvende steiger in de jachthaven van Vlieland, 
b. in  vitro, vrouwelijk exemplaar (m et cystocarp) verza­
m eld van een kunststo f drijvende steiger in  de haven 
van O udeschild, Texel.

Figure /  Figuur 18. Mastocarpus stellatus.

Polysiphonia harveyi (fig. 19)

O r ig in  N  Pacific (M aggs &  S tegenga 1999). 

D is t r ib u t io n  P rev io u sly  th is  u su a lly  e p ip h y tic  alga 

w as re c o rd e d  in  th e  W a d d e n  Sea o f f  th e  islan d  

Texel (M aggs &  S tegenga 1999). D u r in g  th e  

p re se n t su rvey  m a n y  sp e c im en s w ere  fo u n d  

th ro u g h o u t  th e  D u tc h  W a d d e n  Sea (fig. 20, 

ta b le  4 ). M o s t w ere  g ro w in g  o n  f lo a tin g  docks.

Figure / Figuur 20. Polysiphonia harveyi.

T h e se  lo ca lities  v a ried  in  sa lin ity  f ro m  19 to  31 p p t 

(tab le  3). Polysiphonia harveyi w as firs t reco rd ed  in 

th e  N e th e r la n d s  in  i9 6 0 , f ro m  th e  K anaa l d o o r  

Z u id -B e v e la n d  in  th e  D u tc h  D e lta  area  (M aggs &  

S tegenga 1999).

I m p a c t  I t is u n c le a r  w h e th e r  th is  sm a ll a lga  m ay  

hav e  an  im p ac t.
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Figure 2i. Sargassum muticum  growing sublittoral on  a 
w ooden pole in  the  NIOZ harbour-, Texel.
Figuur 2i. Sargassum m uticum  op een hou ten  paal in  de 
sublitorale zone in  de Nioz-haven, Texel.

Figure 23. Ulva pertusa, a. in  situ, growing on  a  wooden 
floating dock in  the  harbour o f  the  island Vlieland, 
b. in  vitro, specim en collected in  the  littoral zone on 
th e  dike in  the  NIOZ harbour, Texel.
Figuur 23. D e  alg Ulva pertusa, a. in  situ, op een hou ten  
drijvende steiger in  de haven van Vlieland, b. in  vitro, 
exemplaar verzameld in de litorale zone van de d ijk  in 
de Nioz-haven, Texel.

Figure /  Figuur 22. Sargassum muticum.

Sargassum muticum  (fig. 21)

O r ig in  N W  Pacific (Silva 1955).

D is t r ib u t io n  A tta c h e d  th a lli o f  th e  Ja p an ese  sa r­

gasso w eed  S. m u tic u m  w ere  firs t re c o rd e d  in  th e  

N e th e r la n d s  in  1980 in  th e  W a d d e n  Sea o f f  Texel. 

A  few  m o n th s  la te r  it w as also fo u n d  in  th e  

D u tc h  D e lta  (P ru d 'h o m m e  v an  R e in e  1980, 1982). 

D u r in g  th e  su rv ey  th is  species w as fo u n d  a t sever­

al lo ca lities  in  th e  w es te rn  W a d d e n  Sea, u su a lly  in 

th e  su b litto ra l o r  ju s t in  th e  s u p ra lit to ra l (fig. 22, 

tab le  4). T h e se  lo ca lities  v a ried  in  sa lin ity  f ro m  23 

to  33 p p t  (tab le  3). It w as n o t  fo u n d  in  th e  easte rn  

W a d d e n  Sea.

Im p a c t  A t n o n e  o f  th e  lo ca lities  S. m u tic u m  w as 

fo u n d  as a  d o m in a n t species. In s te a d , it  w as u su ­

ally  rare . T h e re fo re , a t th e  tim e  o f  th e  survey,

S. m u tic u m  d id  n o t  seem  to  h av e  a  la rg e  im p ac t.

Figure / Figuur 24. Ulva pertusa.

Ulva pertusa (fig. 23)

O r ig in  N W  Pacific (Silva 1955).

D is t r ib u t io n  D u r in g  th e  survey, sp e c im en s o f  th is  

sea le ttu c e  species w ere  fo u n d  in  th e  l i t to ra l a n d  

in  th e  su b lit to ra l (fig. 24, ta b le  4 ). T h e se  localities 

v a ried  in  sa lin ity  f ro m  19 to  31 p p t  (tab le  3). 

P rev io u sly  U. p ertusa  w as o n ly  reco rd ed  in  th e  

w es te rn  W a d d e n  Sea o f f  Texel (S tegenga &  M o l
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Figure 25. Undaria p innatifida  collected from  a wooden 
floating dock in W est-Terschelling harbour.
Figuur 25. Undaria pinnatifida  verzameld van een hou­
ten  drijvende Steiger in de haven van Terschelling.

2002). Its firs t D u tc h  reco rd  is f ro m  th e  D e lta  

reg io n  in  1993 (S tegenga &  M o l 2002).

Im p a c t  T h is  species w as locally  a b u n d a n t ,  h a v in g  

a  d is tin c t im p a c t o n  th e  lo ca l ecosystem . B ecause 

it is h a rd  to  d is tin g u ish  U. p ertusa  in  th e  fie ld  

f ro m  n a tiv e  U lva  species (K o em an  &  V an  den  

H o e k  1981), its  overall im p a c t is u n c e r ta in .

Undaria pinnatifida  (fig. 25)

O r ig in  N W  Pacific (Silva 1955).

D is t r ib u t io n  T h e  W a k a m e  seaw eed  U. p in n a ti f id a  

w as firs t reco rd ed  in  th e  W a d d e n  Sea in  2008  in 

W est-T e rsch e llin g  h a rb o u r  (D e  R u ijte r  2008). 

D u r in g  th e  p re sen t su rv ey  several sp e c im en s w ere 

fo u n d  a t th e  sam e locality , o n  w o o d e n  flo a tin g  

dock s in  th e  h a rb o u r  o f  T ersch e llin g  (fig. 26, 

ta b le  4 ). T h e  sa lin ity  o f  th e  w a te r  a t th is  lo ca lity  

w as 32 p p t  ( tab le  3). It w as n o t  fo u n d  an y w h ere  

else. Its firs t D u tc h  reco rd  is f ro m  th e  D e lta  

reg io n  in  1999 (S tegenga 1999).

Im p a c t  It is q u e s tio n a b le  w h e th e r  th e  relatively  

m u rk y  w a te r  a n d  sa n d y  b o tto m s  o f  th e  W a d d e n  

Sea fo rm  a  su itab le  h a b ita t  fo r  th is  la rge  b ro w n  

k e lp  species o f  w h ic h  th e  in d iv id u a ls  can  b eco m e  

u p  to  tw o  m e te rs  lo n g . It m a y  b eco m e  a  fo u lin g  

p ro b le m  fo r h a rb o u rs  w ith  flo a tin g  dock s th o u g h . 

D e  R u ijte r  (2008) re c o rd e d  th e  species to  be  

v e ry  a b u n d a n t  o n  th e  flo a tin g  dock s in  W est- 

T e rsch e llin g  h a rb o u r  in  M a y  2008. D u r in g  th e  

su rv ey  it w as still fo u n d  to  b e  c o m m o n , even

Figure / Figuur 26. Undaria pinnatifida.

th o u g h  th is  a n n u a l  species is k n o w n  fo r  its sea­

sona lity , b e in g  v ir tu a lly  a b se n t d u r in g  su m m er, 

a n d  a b u n d a n t  in  w in te r.

A n n e l id a  - s e g m e n te d  w o rm s

Ficopomatus enigmaticus (fig. 27)

O r ig in  S W  Pacific (G ro sh o lz  &  R u iz  1996). 

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th e  reef- 

b u ild in g  tu b e w o rm  F. enigm aticus  in  th e  D u tc h  

W a d d e n  Sea. In  H a r lin g e n  h a rb o u r , it w as fo u n d  

o n  a  w o o d e n  flo a tin g  d o c k  (fig. 28, ta b le  4 ), in  

b ra c k ish  w a te r  w ith  a  sa lin ity  o f  15 p p t  (tab le  3). 

T h e  se c o n d  lo ca lity  w h ere  th e  species w as fo u n d  

is th e  ex p o sed  sid e  o f  th e  d ik e  o f  th e  N IO Z  h a r ­

b o u r, Texel, d esp ite  th e  h ig h  sa lin ity  (30 p p t)  

m e a su re d  a t th a t  lo ca lity  (tab le  3), w h ic h  m a y  n o t 

b e  a ccu ra te  fo r  th e  exact sp o t w h ere  th e  calcare­

ous w o rm  tu b e s  o f  F. enigm aticus  w ere  fo u n d . 

T h e re  se em ed  to  be  a  sm a ll fresh  w a te r  ru n -o f f  

f ro m  th e  d ik e  w h ic h  m a y  locally  h av e  cau sed  

lo w er sa lin ities . In  g en era l F. enigm aticus  is k n o w n  

fo r  its p re fe ren ce  fo r  b rack ish  w a te r  (G itte n b e rg e r  

2 0 0 9 b , S c h w in d t e t al. 2001). In  th e  N e th e r la n d s  

it w as firs t fo u n d  in  1967 in  th e  D u tc h  D e lta  area 

in  th e  K anaa l d o o r  W a lc h e re n  (W o lff  1968). 

Im p a c t  W i th  its tu b e s  th is  w o rm  can  b u ild  rela­

tiv e ly  large  a n d  s tro n g  ca lcareous reefs (S c h w in d t 

e t al. 2001), w h ic h  can  h in d e r  o r even co m p le te ly  

o b s tru c t th e  w a te r  flo w  in  p ip e lin e s  a n d  co o lin g
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Figure 27. Ficopomatus enigmaticus, in  vitro. Collected 
in  H arlingen harbour.
Figuur 27. Ficopomatus enigmaticus, in  vitro, verzameld 
in  de haven van Harlingen.

Figure 29. cf. Neodexiospira brasiliensis, in  vitro. 
C ollected in  the  littoral zone on  the  dike in  NIOZ har­
bour, Texel.
Figuur 29. cf. Neodexiospira brasiliensis, in  vitro. 
Verzameld in  de litorale zone onderaan de d ijk  in  de 
N ioz-haven, Texel.

•  searched, species n o t found 
M  searched, species found

Figure / Figuur 28. Ficopomatus enigmaticus.

system s (G itte n b e rg e r  2 0 0 9 b ). B ecause o f  its p re f­

e rence  fo r  b ra c k ish  w ate rs , it  w ill p ro b a b ly  n o t 

cause  a n y  s ig n if ican t p ro b le m s in  th e  W a d d e n  

Sea, b u t  it m a y  d o  so in  n e ig h b o u r in g  w ate rs  w ith  

re la tive ly  lo w  sa lin ities .

cf. Neodexiospira brasiliensis (fig. 2 9 )

O r ig in  T ro p ics , in c lu d in g  B rasil (E n o  e t al. 1997). 

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th is  sp iro r-  

b id  p o ly ch ae te  in  th e  D u tc h  W a d d e n  Sea. Its 

m in u te  sp ira l ca lcareous tu b e s  w ere  fo u n d  on  

th e  alga M astocarpus stellatus in  th e  li t to ra l  zo n e  

o n  th e  d ik e  in  th e  N IO Z  h a rb o u r, Texel (fig. 30, 

tab le  4). T h e  sa lin ity  o f  th e  w a te r  a t th is  lo ca lity  

w as 29 p p t  (tab le  3). In  th e  N e th e r la n d s  it w as 

firs t re c o rd e d  in  th e  D u tc h  D e lta  b y  C ritc h le y  &  

T h o rp  (1985).

Figure / Figuur 30. cf. Neodexiospira brasiliensis.

Im p a c t  T h e  sm a ll ca lcareous tu b e s  are  several m il­

l im e tre s  in  d iam e te r , a n d  w ere  o n ly  fo u n d  a t o n e  

lo ca lity  d u r in g  th e  survey. T h e re fo re  th is  species is 

n o t  ex p e c te d  to  hav e  a  d is tin c t im p ac t.

A s c id ia c e a  - se a  s q u i r t s

Aplidium glabrum  (fig. 31)

O r ig in  C ry p to g e n ic , po ss ib ly  n a tiv e  to  th e  N E  

A tla n tic  (W o lff  2005).

D is t r ib u t io n  T h is  is th e  first reco rd  o f  th is  co lon ia l 

ascid ian  in th e  W a d d e n  Sea. In  W est-T erschelling  

h a rb o u r  it w as fo u n d  a b u n d a n tly  o n  a  w o o d e n  

f lo a tin g  d o c k  (fig. 32, tab le  4). It w as fo u n d  

n o w h e re  else in  th e  D u tc h  W a d d e n  Sea, w h ic h  

m a y  b e  an  in d ic a tio n  th a t  its in tro d u c tio n  is 

recen t. T h e  sa lin ity  o f  th e  w a te r  a t th is  lo ca lity
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Figure / Figuur 32. A plidium  glabrum.

Figure 31. Aplidium  glabrum  colonies collected from  a 
wooden floating dock in W est-Terschelling harbour, 
a. in situb. in vitro.
Figuur 31. Aplidium  glabrum  kolonies, verzameld van 
een houten  drijvende steiger in  de haven van Ter­
schelling, a. in situ, b. in vitro.

w as 32 p p t  ( tab le  3). In  th e  N e th e r la n d s  it w as 

firs t re c o rd e d  in  th e  D u tc h  D e lta  reg ion  in  1977 

(B uizer 1983).

Im p a c t  T h e  co lo n ies o f  th is  species can  cover 

m u sse l rop es (G itte n b e rg e r  2 0 0 7 , 2 009c) a n d  

larg e  areas o f  a  ro ck y  b o t to m , as m a y  be  obse rv ed  

in  th e  seaw ater lake  th e  G rev e lin g en , Z ee lan d .

In  th e  li te ra tu re  A . g la b ru m  is n o t  k n o w n  to  

cause  ex tensive  eco log ica l d am ag e  in  areas w h ere  

it is in tro d u c e d , how ever. T h e  ch a n c e  th a t  th is  

species w ill h av e  a  s ig n if ican t im p a c t is th e re fo re  

sm all.

also be  b r ig h tly  yellow , red d ish , w h ite  o r  p u rp le  

(fig. 33). T h e  species o c c u rre d  very  a b u n d a n tly  on  

th e  f lo a tin g  dock s in  v ir tu a lly  all th e  h a rb o u rs  o f  

th e  islan d s (fig. 34, ta b le  4). P ro b a b ly  because  

o f  its  p re fe ren ce  fo r re la tive ly  h ig h  sa lin ities  (27- 

32 p p t) ,  it w as n o t  fo u n d  in  an y  o f  th e  m a in la n d  

h a rb o u rs  ( tab le  3). A s a  c ry p tic  species B. diegensis 

m a y  also  b e  p re se n t in  th e  W a d d e n  Sea (Faasse

2 0 0 6). It c an  o n ly  be  d is tin g u ish e d  f ro m  B. vio l­

aceus b y  its  an a to m y . T h e  r a n d o m  se lec tio n  o f  

co lo n ie s o f  w h ic h  th e  an a to m y , i.e. th e  m o rp h o lo ­

gy  o f  th e  larvae , w as c h e c k e d  th ro u g h  a  m ic ro ­

scope, alw ays c o n f irm e d  th e  id e n tif ic a tio n  as 

B. violaceus.

I m p a c t  T h e  fact th a t  th is  a b u n d a n t  a n d  very  d is­

t in c tly  c o lo u re d  species w as n o t  re c o rd e d  b efo re , 

in d ica te s  th a t  its in tro d u c tio n  in  th e  W a d d e n  Sea 

is p ro b a b ly  recen t a n d  th a t  it m a y  b e  sp read in g  

rapid ly . W i th  its a b ility  to  overg ro w  large surface  

areas a n d  o u tc o m p e tin g  m a n y  o f  th e  n a tiv e  sp e­

cies, th is  species w ill hav e  a  d is tin c t im p a c t o n  th e  

D u tc h  W a d d e n  Sea ecosystem . T h is  is su p p o r te d  

b y  th e  fact th a t ,  a t least locally, it b ecam e  a n d  still 

is a  d o m in a n t species in  th e  D u tc h  sea in le t th e  

O o s te rsch e ld e , Z e e la n d , w ith in  a  few  years afte r 

its firs t s ig h tin g  in  1999 (G itte n b e rg e r  2007).

Botrylloides violaceus (fig. 33)

O r ig in  N W  Pacific (M in c h in  2 0 0 7 b ). 

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th e  v io le t 

tu n ic a te  B. violaceus in  th e  D u tc h  W a d d e n  Sea. 

T h e  co lo n ies can  h av e  a  v io le t co lo u r, b u t  m ay

Didemnum vexillum (fig. 35)

O r ig in  N W  Pacific (S te fan iak  e t al. 2009). 

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th is  w h i t­

ish  c o lo n ia l asc id ian  species in  th e  W a d d e n  Sea. 

In  2008  R o b  D e k k e r  o f  N IO Z  id e n tif ie d  th e  first
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Figure 33. Yellow, purple, red, white and orange Botryl­
loides violaceus colonies growing on a floating dock 
m ade o f synthetic m aterial in O udeschild harbour, 
Texel.
Figuur 33. Gele, paarse, rode, w itte en oranje Botryl­
loides violaceus kolonies op een drijvende kunststof stei­
ger in de haven van O udeschild, Texel.

Figure / Figuur 34. Botrylloides violaceus.

c o lo n y  o f  D . vexillum  o n  a  m u sse l b e d  in  th e  

W a d d e n  Sea, ju s t s o u th  o f  T ersch e llin g  (pers. 

c o m m . R. D e k k e r) . D u r in g  th e  p re se n t su rvey  

w e fo u n d  it a t tw o  a d d itio n a l lo ca lities  o f f  T er­

sch e llin g , in  a n d  ju s t o u ts id e  th e  h a rb o u r  (fig. 36, 

tab le  4). T h e  sa lin ity  o f  th e  w a te r  a t b o th  loca li­

ties w as 32 p p t  (tab le  3). In  th e  N e th e r la n d s  it w as 

firs t re c o rd e d  in  1991 in  th e  D u tc h  D e lta , w h ere  it 

re m a in e d  in c o n sp ic u o u s  in  its so -ca lled  lag tim e  

u n t i l  2 0 0 6 , a f te r  w h ic h  it rap id ly  e x p a n d e d  its 

p o p u la t io n  a n d  b ecam e  o n e  o f  th e  m o s t  d o m i­

n a n t  species in  th e  eco sy stem  (G itte n b e rg e r  

2007).

Figure 35. Didem num  vexillum  colonies collected from 
a wooden floating dock in W est-Terschelling harbour, 
a. in situ, b. in vitro.
Figuur 35. D idem num  vexillum  kolonies verzameld 
op een houten  drijvende steiger in de haven van Ter­
schelling, a. in situ, b. in vitro.

Figure / Figuur 36 . D idem num  vexillum.

Im p a c t  R e cen t m o rp h o lo g ic a l (L am b ert 2 009) 

a n d  m o le c u la r  (S te fan iak  e t al. 2 0 0 9 ) s tu d ie s  hav e  

sh o w n  th a t  th e  w h ite  D id e m n u m  species th a t  

e x p a n d e d  th e ir  p o p u la tio n s  w o rld w id e  in  te m p e r ­

a te  areas in  a b o u t f ifteen  years tim e , b e lo n g  to  

o n e  a n d  th e  sam e species; D id e m n u m  vexillum .
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•  searched, species no t found 
R  searched, species found

*

Figure / Figuur 38. Molgula socialis.

Figure 37. Molgula socialis, a-b. specimens growing on 
hydroids hanging on a metal floating dock in the  NIOZ 
harbour, Texel, c. in vitro, dissected specimen, collected 
from  a floating dock in O udeschild harbour, Texel. 
Figuur 37. Molgula socialis, a-b. exemplaren groeiend op 
hydroidpoliepen op een m etalen drijvende Steiger in de 
Nioz-haven, Texel, c. in vitro, dissectie van een exem­
plaar dat verzameld werd van een drijvende steiger in 
de haven van O udeschild, Texel.

B ecause o f  its in tra sp ec ific  v a ria tio n  a n d  th e  

p resen c e  o f  several very  m o rp h o lo g ic a lly  s im ila r 

species, its id e n ti ty  h a s  re m a in e d  d isp u te d  fo r 

m o re  th a n  te n  years. In  m o s t areas w h ere  it  w as 

in tro d u c e d , it h a d  a  severe im p a c t o n  th e  n ative  

ecosystem ; o v erg row ing  large  areas o f  th e  b o tto m , 

su ffo ca tin g  v ir tu a lly  every  o rg an ism . It is m a in ly  

fo u n d  o n  h a rd  su b s tra ta , b u t  h as also sh o w n  th e  

a b ility  to  o verg row  sa n d y  b o tto m s  (G itte n b e rg e r

2 0 0 7 ). F o r now , it is o n ly  k n o w n  to  o ccu r near 

T erschelling . T ak in g  pas t experien ces a n d  th e  

li te ra tu re  in to  a c c o u n t, it is like ly  to  e x p a n d  its 

p o p u la tio n s  in to  a t least th e  m o re  sa line  areas o f  

th e  W a d d e n  Sea.

Molgula socialis (fig. 37)

O r ig in  N E  A tla n tic  (M o n n io t  1969).

D is t r ib u t io n  T h is  is th e  firs t reco rd  o f  th is  so li­

ta ry  asc id ian  in  th e  N e th e r la n d s  (fig. 38, ta b le  4).

W h e th e r  it is an  in tro d u c e d  o r  a  n a tiv e  species 

rem a in s  u n c lear, sin ce  it is n a tiv e  to  th e  N E  

A tla n tic  (M o n n io t  1969). In  th e  p as t, th e  N  

A m e ric a n  M . m a nha ttensis  h as b een  re p o rte d  as 

a b u n d a n t  in  th e  N e th e r la n d s . M o s t p ro b a b ly  a t 

least p a r t  o f  th ese  reco rds in c lu d e  M . socialis, 

w h ic h  is m o rp h o lo g ic a lly  v e ry  s im ila r  to  M . m a n ­

hattensis. T h e  la t te r  d iffers m o s t c learly  f ro m  

M . socialis b y  th e  p resen ce  o f  m u lt ip le  o p e n in g s  

o f  th e  sp e rm  d u c t , in s tea d  o f  a sing le  o p e n in g  at 

b o th  sides (pers. c o m m . G . L a m b e rt, M o n n io t  

1969). T h is  d iffe ren ce  b eco m es o n ly  v isib le  w h e n  

sp e c im en s are d issec ted  a n d  s tu d ie d  in  deta il.

A  larg e  n u m b e r  o f  th e  p re se n tly  co llec ted  M olgu la  

sp e c im en s (fig. 37-38) w ere  d issec ted  fo r th is  

p u rp o se . T h e y  all tu rn e d  o u t to  b e  M . socialis.

It is c o n c lu d e d  th a t  even  th o u g h  th e  d is tr ib u tio n  

o f  M . socialis th ro u g h o u t  th e  N e th e r la n d s  is 

u n c e r ta in , th e  species is a t least a b u n d a n tly  

p re se n t in  th e  D u tc h  W a d d e n  Sea, w h ere  it is 

fo u n d  in  w a te r  v ary in g  in  sa lin ity  f ro m  32 p p t  to  

as lo w  as 12 p p t  ( tab le  3). T h e  a b ility  to  live in 

b ra c k ish  w a te r  a t su c h  lo w  sa lin ities , is rare  in 

asc id ian s, sin ce  m o s t  species p re fe r m o re  sa line 

w aters.

I m p a c t  B e ing  n a tiv e  to  th e  N E  A tla n tic , it  can  

very  w ell be  n a tiv e  to  th e  W a d d e n  Sea to o . It w as 

p ro b a b ly  n o t  re c o rd e d  p rev io u sly  b ecause  o f  c o n ­

fu s io n  w ith  th e  s ib lin g  species M . m anhattensis.
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Figure 39. Styela clava, in situ, growing o n  a  m etal floa­
ting  dock in  Eemshaven harbour.
Figuur 39. Styela clava, in  situ , op een m etalen drijven­
de steiger in  de haven van Eemshaven.

Styela clava (fig. 39)

O r ig in  N W  Pacific (L ü tzen  1999).

D is t r ib u t io n  S p ec im en s o f  th e  c lu b  tu n ic a te  

S. clava  w ere  fo u n d  a b u n d a n tly  th ro u g h o u t  th e  

D u tc h  W a d d e n  Sea in  b o th  n a tu ra l a n d  artifica l 

h a b ita ts , m u sse l b ed s  a n d  f lo a tin g  d o ck , respec­

tive ly  (fig. 4 0 , ta b le  4). I t w as fo u n d  a t localities 

th a t  v a ried  in  sa lin ity  f ro m  19 to  32 p p t  (tab le  3). 

In  th e  N e th e r la n d s  th e  c lu b  tu n ic a te  w as first 

fo u n d  in  1974, in  th e  D u tc h  W a d d e n  Sea in  D e n  

H e ld e r  h a rb o u r  (H u w a e  1974). E ven th o u g h  it is 

w as n o t  f o u n d  th e re  d u r in g  th e  p re se n t survey, it 

w as re c o rd e d  in  D e n  H e ld e r  h a rb o u r  in  2 0 0 9  in 

th e  SETL-project (tab le  4 , G itte n b e rg e r  2008a, 

2009a).

Im p a c t  O v e r  th e  years S. clava  h a s  b e c o m e  p a r t 

o f  th e  D u tc h  W a d d e n  Sea ecosystem . It b eco m es 

p a r tic u la rly  very  a b u n d a n t  in  h a rb o u rs , h a v in g  a 

d is tin c t im p a c t o n  its su rro u n d in g s .

B ry o z o a  - b ry o z o a n s

Bugula stolonifera (fig. 41)

O r ig in  N W  A tla n tic  (C o h e n  &  C a rl to n  1995). 

D is t r ib u t io n  D u r in g  th e  p re se n t s tu d y  th e  b ry o - 

zo an  B. stolonifera  w as o n ly  fo u n d  o f f  th e  W a d d e n

Figure / Figuur 40. Styela clava.

Sea islands, b u t  n o t  in  th e  m a in la n d  h a rb o u rs  

(fig. 42, ta b le  4). T h is  m a y  b e  d u e  to  a  p refe ren ce  

fo r  m o re  sa line  w aters. T h e  lo ca lities  w h ere  it w as 

fo u n d  v a ried  in  sa lin ity  f ro m  27 to  32 p p t  (tab le  

3). In  th e  N e th e r la n d s  it w as firs t f o u n d  in  1993 in 

th e  N IO Z  h a rb o u r, Texel ( D 'H o n d t  &  C a d ée  

1994), w h ere  it w as also  fo u n d  d u r in g  th e  p re se n t 

su rv ey  (fig. 41b).

Im p a c t  L ocally  th e  species can  b e  very  a b u n d a n t  

(fig. 41a). I t th e re fo re  does hav e  an  im p a c t on  

th e  ecosystem . W i th o u t  a n y  fu r th e r  research , 

it  rem a in s h a rd  to  q u a n tify  o r  desc rib e  th is  

im p ac t.

C n id a r ia  - c n id a r ia n s

Diadumene cincta (fig. 43)

O r ig in  Pacific (G o lla sch  &  N e h r in g  2 0 0 6 ), b u t  

its  n o n -n a tiv e  o rig in  h a s  b e e n  q u e s tio n e d  b y  A tes 

(2 0 0  6).

D is t r ib u t io n  D u r in g  th e  p re se n t su rvey  th e  

o ran g e  sea a n e m o n e  D . cincta  w as fo u n d  in  D e n  

H e ld e r  h a rb o u r  (fig. 43) a n d  in  th e  h a rb o u r  o f  th e  

is lan d  A m e la n d  (fig. 44 , tab le  4). T h e  sa lin ity  o f  

th e  w a te r  a t th ese  loca lities  w as 27 a n d  31 p p t 

(tab le  3), respectively. T h e  firs t D u tc h  reco rd , 

in  1925, is f ro m  b o th  th e  W a d d e n  Sea n ea r D e n  

H e ld e r , a n d  f ro m  S ch o u w en  in  th e  D u tc h  D e lta  

reg io n  (Pax 1936).
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Figure 41. Bugula stolonifera, a. in situ, colonies collec­
ted  from  a floating dock m ade from  synthetic material 
in Oudeschild harbour, Texel, b. in vitro, colony collec­
ted  in the NIOZ harbour, Texel.
Figuur 41. Bugula stolonifera,a. in situ, kolonie verza­
m eld van een kunststof drijvende steiger, de haven van 
O udeschild, Texel, b. in vitro, kolonie verzameld in de 
Nioz-haven, Texel.

Figure / Figuur 42. Bugula stolonifera.

Im p a c t  T h e  fact th a t  D . cincta  w as o n ly  fo u n d  a t 

tw o  localities d u r in g  th e  p re se n t survey, in d ica tes 

th a t  th is  sea a n e m o n e  h as n o t  e x p a n d e d  its p o p u ­

la tio n s  m u c h  over th e  last cen tu ry . It is th e re fo re  

u n lik e ly  th a t  it  w ill h av e  a  la rg e  im p a c t in  th e  

fu tu re .

Figure 43. Diadumene cincta, in  situ, growing on a floa­
ting wooden dock in the harbour o f  Ameland.
Figuur 43. Diadumene cincta, in situ, op een houten 
Steiger in de haven van Ameland.

Figure / Figuur 44. Diadumene cincta.

C r u s ta c e a  - c ru s ta c e a n s

Balanus improvisus (fig. 45)

O r ig in  C ry p to g e n ic , p o ss ib ly  n a tiv e  to  N E  

A tla n tic  (G o llasch  2002).

D is t r ib u t io n  T h e  b a rn a c le  B. im provisus w as 

fo u n d  th ro u g h o u t  th e  W a d d e n  Sea (fig. 46 , 

ta b le  4 ), a t loca lities  th a t  v a ried  in  sa lin ity  f ro m  

io  to  31 p p t  (tab le  3). It sh o w ed  a p re fe ren ce  fo r 

h a b ita ts  in  th e  su b litto ra l zo n e  a n d  o n  th e  ca ra ­

p ace  o f  crab s h id in g  in  t id e  p o o ls  in  th e  l i t to ra l 

zone . In  m o re  sa lin e  w ate rs  it w as fo u n d  in  m ix ed  

p o p u la tio n s  to g e th e r  w ith  th e  m o rp h o lo g ic a lly  

sim ilar, n a tiv e  species B. crenatus a n d  th e  invasive 

N e w  Z e a la n d  b a rn ac le  E lm in iu s  modestus. T h e
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Figure 45. Balanus improvisus from  the exposed side o f 
the jetty o f  V lieland harbour, a. on a green crab 
Carcinus maenas b. a pair o f  operculum  plates, diag­
nostic for Balanus improvisus.
Figuur 45. Balanus improvisus buitendijks bij de haven 
van Vlieland, a. op een gewone strandkrab Carcinus 
maenas b. de operculum  platen, kenm erkend voor 
Balanus improvisus.

o p e rc u lu m  p la tes  o f  all b a rn ac les  (fig. 45b) w ere 

in sp e c te d  th ro u g h  a  m ic ro sco p e  to  d is tin g u ish

B. im provisus  f ro m  B. crenatus. In  b ra c k ish  w ater,

B. im provisus  w as fo u n d  to  b e  th e  d o m in a n t  b a r ­

nacle  species in  th e  su b litto ra l zo n e , so m e tim es 

co -o c c u rrin g  w ith  E. modestus. W a a rd e n b u rg  

(1827) firs t reco rd ed  th is  species in  th e  N e th e r ­

la n d s  (as B a la n u s ovularis) (W o lff  2005).

Im p a c t  E specia lly  in  th e  less sa line  areas th is  sp e­

cies is a b u n d a n t  a n d  it does n o t  se em  to  c o m p e te  

w ith  a n y  n a tiv e  b a rn ac le  species. Its im p a c t on  

th e  n a tiv e  species is th e re fo re  lim ite d .

Elminius modestus (fig. 47)

O r ig in  S W  Pacific (H a rm s 1999).

D is t r ib u t io n  S ince  th e  1950s E. m odestus is fo u n d  

in th e  D u tc h  W a d d e n  Sea (W o lff  2005). S ince th e n  

it has sp read  rap id ly  a n d  d u r in g  th e  p resen t survey

Figure / Figuur 46. Balanus improvisus.

it w as fo u n d  to  b e  th e  m o s t a b u n d a n t barn ac le  by  

far, in h a b it in g  a  w id e  ran g e  o f  l i t to ra l  a n d  su b lit­

to ra l h a b ita ts  (fig. 48, tab le  4 ), a t localities vary ing  

in  sa lin ity  f ro m  12 to  32 p p t  (tab le  3). I t w as 

fo u n d  a lm o st everyw here , b u t  n o t  in  th e  d eep er 

o ffsh o re  localities. E lm in iu s  m odestus w as firs t 

f o u n d  in  th e  N e th e r la n d s  in  1946 a t W assenaarse  

slag a n d  a t L o o sd u in e n -K ijk d u in  (B o sc h m a  1948). 

Im p a c t  B ecause o f  its  a b ility  to  live a n d  b e co m e  

a b u n d a n t  in  a  re la tive ly  w id e  ran g e  o f  h a b ita ts  it 

c o m p e te s  fo r  space w ith  several n a tiv e  species.

In  th e  li t to ra l  zo n e  it c o m p e te s  m o s tly  w ith  th e  

n a tiv e  b a rn ac le  S em iba lanus balanoides, w h ic h  is 

a b u n d a n t  th e re . In  th e  su b lit to ra l zo n e  it c o m ­

p e te s w ith  th e  n a tiv e  b a rn ac le  B a lanus crenatus. 

T h e re fo re , it h a s  a  d is tin c t im p a c t o n  th e  flo ra  

a n d  fa u n a  liv in g  o n  h a rd  su b s tra ta .

Caprella mutica (fig. 49)

O r ig in  Pacific (S ch rey  &  B u sc h b a u m  2 0 0 6). 

D is t r ib u t io n  Caprella m u tica  w as firs t reco rd ed  

in  th e  D u tc h  W a d d e n  Sea in  2005 o f f  th e  island  

T exel (C o o k  e t al. 2 0 0 7 ). I t w as firs t re c o rd e d  in 

E u ro p e  in  1994 in  th e  D e lta  area  o f  th e  N e th e r ­

la n d s  (C o o k  e t al. 2 0 0 7 ). D u r in g  th e  p re se n t 

su rv ey  it w as fo u n d  to  b e  locally  v e ry  a b u n d a n t,  

especia lly  o n  th e  c o lo n ia l tu n ic a te  Botrylloides 

violaceus (fig. 49A ) a n d  o n  h y d ro id s  th a t  w ere 

g ro w in g  o n  f lo a tin g  d o ck s (fig. 50, tab le  4).

In  a d d it io n  to  th ese  s ig h tin g s , u n p u b lish e d  

reco rd s f ro m  th e  M o o -p ro je c t a re  p re se n t in  th e

NEDERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0



Figure / Figuur 48. Elminius modestus.

Figure 47. Elminius modestus in the NIOZ harbour, 
Texel, a. in  situ, b. a pair o f  operculum  plates, diag­
nostic for Elminius modestus.
Figuur 47. Elminius modestus in de NIOZ-haven, Texel, 
a. in situ, b. in vitro.

a n e m o o n  F o u n d a tio n  d a tab ase  f ro m  th e  localities 

’t  H o rn t je ,  Texel a n d  E em sh av en  (tab les 1,4).

T h e  lo ca lities  w h ere  C. m u tica  w as fo u n d  v aried  

in  sa lin ity  f ro m  25 to  32 p p t  ( tab le  3).

Im p a c t  A s can  b een  seen  in  f igu re  49a , C. m u tica  

c an  b e co m e  very  a b u n d a n t  locally. B ecause it is 

o n e  o f  th e  largest cap re llid  species fo u n d  in  th e  

N E  A tla n tic , it m a y  b e  ab le  to  o u tc o m p e te  all 

n a tiv e  cap re llid  species. E ven th o u g h  m a n y  co l­

le c te d  sp e c im en s w ere  s tu d ie d  in  d e ta il th ro u g h  

a  m ic ro sco p e , n o n e  o f  th ese  n a tiv e  species w as 

fo u n d . It is u n c le a r  w h e th e r  th e  n a tiv e  species 

w ere  also  a b se n t in  th e  p as t o r  w ere  o u tc o m p e te d  

b y  C. m u tica . M o re  d e ta ile d  s tu d ie s  are  necessary  

to  g e t an  id ea  o f  th e  im p a c t th a t  th is  cap re llid  

species h as o n  th e  n a tiv e  flo ra  a n d  fauna.

Jassa marmorata (fig. 51)

O r ig in  N W  A tla n tic  (pers. c o m m . K. C o n la n , 

C o n la n  1990).

D is t r ib u t io n  E ven  th o u g h  S to ck  (1993) a n d  

D a n k e rs  &  V an  M o o rse l (2001) h av e  reco rd ed

th is  exo tic  m a rin e  a m p h ip o d  species in  th e  D u tc h  

W a d d e n  Sea, it  is u n c le a r  w h e n  it w as in tro d u c e d  

b ecause  o f  its  m o rp h o lo g ic a l re sem b lan ce  to  th e  

n a tiv e  a m p h ip o d  J . fa lca ta . D u r in g  th e  p re se n t 

su rvey  th o u sa n d s  o f  sp e c im en s w ere  fo u n d  o n  th e  

rop es o f  m u sse l sp a t co llec to rs , w h ic h  f lo a te d  in 

th e  m id d le  o f  th e  D u tc h  W a d d e n  Sea (fig. ia: 

loc. 45, tab le  4). F u r th e rm o re  th e  species w as 

fo u n d  in  lo w  d en s ities  a t tw o  loca lities  a lo n g  th e  

SE coast o f  Texel (fig. 52, tab le  4). T h e  localities 

w h ere  J . m arm ora ta  w as fo u n d  v a ried  in  sa lin ity  

f ro m  25 to  32 p p t  ( tab le  3). E ven th o u g h  G itte n -  

b e rg e r (2 0 0 9 d ) m issed  th is  species in  a  rev iew  o f  

th e  exo tic  species re c o rd e d  in  th e  O o s te rsch e ld e ,

J . m arm ora ta  h as b een  p resen t th e re  fo r  q u ite  

so m e  t im e  (Faasse &  V an  M o o rse l 2 0 0 0 ) . A s 

is c learly  d esc rib ed  b y  Faasse &  V an  M o o rse l 

(2 0 0 0 ), th e  tw o  species J . m arm ora ta  a n d  

J . h erd m a n i  h av e  o fte n  b een  m is id e n tif ie d  as 

J . fa lca ta . Jassa m arm ora ta  a n d  J. h erd m a n i b o th  

o c c u r c o m m o n ly  in  th e  p ro v in c e  o f  Z e e la n d , 

w h ile  J . fa lc a ta  is n a tiv e  fo r  th e  N E  A tla n tic  b u t  

rare  in  th e  N e th e r la n d s . I t w as o n ly  reco rd ed  

th e re  o n ce  w ith  c e r ta in ty  (Faasse &  V an  M o o rse l 

2 0 0 0 , S to ck  1993). T h e  recen tly  p u b lish e d  reco rd  

o f  J . fa lc a ta  in  a  list o f  species th a t  live in  associa­

t io n  w ith  m ussels in  th e  D e lta  area  o f  th e  N e th e r ­

la n d s  (W ijsm a n  &  D e  M esel 2 0 0 9 ), is also  p ro b a ­

b ly  b ased  o n  a  m is id e n tif ic a tio n . It is a t least very  

u n lik e ly  th a t  J . m arm o ra ta  a n d /o r  J . h erd m a n i 

w ere  n o t  f o u n d  in  a sso c ia tio n  w ith  th ese  m ussels, 

w h ile  J . fa lc a ta  w as fo u n d  as th e  o n ly  Jassa species 

p re sen t. T o  d is tin g u ish  th ese  th re e  species f ro m
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Figure / Figuur 50. Caprella mutica.

Figure 49. Caprella mutica, a. in situ, on a Botrylloides 
violaceus colony growing on a w ooden floating dock in 
O udeschild harbour, Texel, b. in  vitro, collected from  a 
metal floating dock in NIOZ harbour, Texel.
Figuur 49. Caprella mutica, a. in  situ, op een kolonie 
van Botrylloides violaceus op een houten  drijvende stei­
ger in de haven van O udeschild, Texel, b. in vitro, ver­
zameld van een m etalen drijvende Steiger in de NIOZ- 
haven, Texel.

each  o th e r , o n e  h as to  c h eck  every  sp e c im en  

th ro u g h  a  b in o cu la r . T h e y  d iffe r m o s t  c learly  in 

th e  p resen ce  a n d /o r  fo rm  o f  th e  cilia, p ro tu b e r ­

ances, ridges a n d  sp ines o n  th e ir  legs (C h a p m a n  

20 0 7 , C o n la n  1990).

Im p a c t  A cc o rd in g  to  C o n la n  (pers. co m m .)

J . m arm ora ta  h as sp read  w o rld w id e  in  te m p e ra te  

areas f ro m  its n a tiv e  ran g e  in  th e  N W  A tlan tic .

It can  be  especia lly  a b u n d a n t  in  h a rb o u r  system s. 

Jassa m arm ora ta  fu r th e rm o re  h as a  p re fe ren ce  fo r 

areas w ith  s tro n g  c u rre n ts  (Faasse &  V an  M o o rse l 

2 0 0 0 ). T h is  m a y  ex p la in  w h y  it  w as fo u n d  in 

h ig h  d en s itie s  o n  th e  f lo a tin g  m ussel sp a t co llec­

to rs  th a t  are  s itu a te d  in  th e  m id d le  o f  th e  D u tc h  

W a d d e n  Sea w h ere  th e  c u rre n ts  can  be  very

s tro n g . E ven th o u g h  J . m arm ora ta  d id  n o t  seem  

to  be  h a rm fu l to  th e  m u sse l sp a t, h ig h  den sities  

o f  Jassa species can  hav e  a  d is tin c t im p a c t o n  an  

eco sy stem  as th e y  fo rm  an  im p o r ta n t  fo o d  so u rce  

fo r  fishes. F o r as lo n g  as J. m a rm a ra ta  rem ain s 

d o m in a n t  o n  th e  flo a tin g  m ussel co llec to rs  only, 

th e  neg a tiv e  im p a c t o f  th is  species w ill rem a in  

l im ite d  how ever. T h e  m o m e n t  th a t  it w o u ld  s ta rt 

to  se ttle  in  su c h  h ig h  d en s ities  in  th e  m o re  n a tu ­

ra l h a b ita ts , th is  s tro n g  c o m p e ti to r  fo r  fo o d  a n d  

space  w ill h av e  a  clear im p ac t.

Eriocheir sinensis (fig. 53)

O r ig in  N W  Pacific (A d em a 1991).

D is t r ib u t io n  S ince th e  1930s th e  C h in e se  m it te n  

crab  h as e x p a n d e d  its p o p u la tio n s  a lo n g  th e  

m a in la n d  o f  th e  D u tc h  W a d d e n  Sea in  w aters 

w ith  a  re la tive ly  lo w  sa lin ity  (W o lff  2005). D u r in g  

th e  su rvey  la rg e  n u m b e rs  w ere  fo u n d  in  b rack ish  

w ate rs , in  D e n  O ev er h a rb o u r  a n d  H a rlin g e n  

h a rb o u r  (fig. 54, ta b le  4 ), a t loca lities  th a t  v a ried  

in  sa lin ity  f ro m  14 to  20 p p t  (tab le  3).

Im p a c t  T h e  largest p a r t  o f  th e  D u tc h  W a d d e n  

Sea ap p ea rs  to  b e  to o  sa line  fo r th e  C h in e se  m i t ­

te n  crab . T h is  species th e re fo re  does n o t  hav e  a 

la rg e  im p ac t.
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Figure /  Figuur 52. Jassa marmorata.

Figure 51. Jassa marmorata, in  vitro, collected from  a 
floating mussel spat collectors. These am phipods are 
about 7 m m  in  size.
Figuur 51. Jassa marmorata, in  vitro, verzameld van een 
mosselzaadinvanginstallatie (M ZI). D e  marmerkreeftjes 
zijn ongeveer 7 m m  groot.

Hemigrapsus sanguineus (fig. 55)

O r ig in  N W  Pacific (B re to n  e t al. 2002). 

D is t r ib u t io n  T h e  A sian  sh o re  c rab  H . sanguineus  

w as fo u n d  to  b e  c o m m o n  th ro u g h o u t  th e  D u tc h  

W a d d e n  Sea (flg. 56, ta b le  4 ), u su a lly  h id in g  

u n d e r  b o u ld e rs . In  its d is tr ib u tio n  it sh o w ed  a 

p re fe ren ce  fo r  th e  m o re  sa line  w aters. I t w as 

fo u n d  a t lo ca litie s  v ary in g  in  sa lin ity  f ro m  19 to  

32 p p t  ( tab le  3). See ‘D is tr ib u tio n ’ o f  th e  A sian  

p en c il c rab  H . takanoi., a  m o rp h o lo g ic a lly  very  

s im ila r  species th a t  w as fo u n d  sy m p a tr ica lly  w ith  

H . sanguineus  a t several localities. T h e  m ales o f  

th ese  tw o  species can  b e  d is tin g u ish e d  b y  th e  

p resen ce  o f  a  b a llo o n - lik e  sw elling  o n  th e  claw s in 

H . sanguineus  (fig. 55) in s te a d  o f  a sm a ll p u f f  o f  

h a irs  o n  th e  claw s o f  H . ta ka n o i (fig. 57a, b).

A ll sp e c im en s, m a le  a n d  fem ale , can  b e  d is t in ­

g u ish e d  b y  th e  crest; b y  th e  th in  lin e , ju s t u n d e r ­

n e a th  th e  eye, w h ic h  is c o n tin u o u s  in  H . san­

g u in eu s  (fig. 55b, c) (B re to n  e t al. 2 002) a n d  in te r ­

ru p te d  in  H . ta ka n o i (fig. 57b, c). H em igrapsus  

sanguineus  w as firs t s ig h te d  in  th e  N e th e r la n d s  

in  1999 in  th e  D u tc h  D e lta  area  (W o lff  2005).

In  2 0 0 4  it w as fo u n d  fo r th e  firs t t im e  in  th e  

D u tc h  W a d d e n  Sea.

I m p a c t  R egard less o f  th e ir  sm all size, th e  A sian  

sh o re  crabs th a t  w ere  fo u n d  w ere  ex trem ely  

aggressive w h e n  c a u g h t (fig. 55a). T h e y  o c c u rre d
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Figure 53. Eriocheir sinensis, in  situ, in  H arlingen har­
bour. Specimens o f  the  exotic brackish water barnacle 
Balanus improvisus grow on  its carpace and  legs. 
Figuur 53. Eriocheir sinensis, in  situ , een Chinese wol- 
handkrab in  de haven van H arlingen m et brakwater- 
zeepokken (Balanus improvisus) op zijn poten  en 
rugschild.

Figure /  Figuur 54. Eriocheir sinensis.

mostly in aggregations of at least 5-10 specimens 
underneath a boulder. In areas where they oc­
curred sympatrically with the native green crab 
Carcinus maenas and/or the Asian pencil crab 
H. takanoi they never co-occurred with these 
species in the same microhabitat, e.g. underneath 
the same rock. These observations support the 
hypothesis that H. sanguineus is in strong com­
petition for space with these species.

Figure 55. Hemigrapsus sanguineus collected o n  the  bo t­
to m  in  the  littoral zone underneath rocks and  oysters 
in  Lauwersoog (a, m ale), Eemshaven (b, female), and 
O udeschild, Texel (c, female).
Figuur 55. Hemigrapsus sanguineus verzameld in  de 
litorale zone onder stenen en oesters in  Lauwersoog 
(a, m annetje), Eemshaven (b vrouwtje), en O udeschild, 
Texel (e vrouwtje).

Figure /  Figuur 56. Hemigrapsus sanguineus.
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Figure 57. Hemigrapsus takanoi collected in  the  littoral 
zone on  th e  dikes o f  Texel. a-b. male, c. female.
Figuur 57. Hemigrapsus takanoi exemplaren die in  de 
litorale zone op  de dijken langs de oostkust van Texel 
verzameld werden, a-b. m annetje, c. vrouwtje.

Hemigrapsus takanoi (fig. 57)

O r ig in  N W  Pacific (A sakura  &  W a ta n a b e  2005). 

D is t r ib u t io n  T h e  A sian  p en s il c rab  H . ta ka n o i 

w as c o m m o n ly  fo u n d  th ro u g h o u t  th e  D u tc h  

W a d d e n  Sea (flg. 58, ta b le  4 ), u su a lly  h id in g  

u n d e r  b o u ld e rs  a n d  Jap an ese  oysters. E ven  th o u g h  

H . ta ka n o i does o ccu r sy m p a trica lly  w ith  th e  

m o rp h o lo g ic a lly  s im ila r  A sian  sh o re  c rab  H . san­

g u in eu s  a t so m e  loca lities , th e  h a b ita ts  o f  th e  tw o  

species are  c learly  segrega ted . T h is  w as also 

r e p o r te d  b y  D a u v in  et al. (2009) fo r  th e  O p a l 

C o a s t o f  F ran ce , w h ere  H . ta ka n o i w as fo u n d  

m a in ly  in  lo w  h y d ro d y n a m ic  m u d d y  h a b ita ts

Figure / Figuur 58. Hemigi'ûpsus takanoi.

w h ile  H . sanguineus  w as fo u n d  in  h ig h  h y d ro d y ­

n a m ic  h a b ita ts . A  sim ila r  p a tte rn  w as fo u n d  here , 

w h ere , in  gen era l, H . ta ka n o i  w as fo u n d  in  th e  

m o re  sh e lte red  m u d d y  h a b ita ts  a n d  H . sanguineus  

a t m o re  ex p o sed  p laces. In  a d d it io n  to  th e ir  p re f­

erences fo r  lo w  o r h ig h  h y d ro d y n a m ic  h a b ita ts , 

th e  seg reg a tio n  o f  th e  tw o  species also  se em ed  to  

b e  re la ted  to  salinity . T h e i r  d is tr ib u tio n s  in d ic a te  

th a t  H . ta ka n o i can  to le ra te  lo w er sa lin ities , f ro m  

12 to  32 p p t  (fig. 58, ta b le  3), th a n  H . sanguineus, 

f ro m  19 to  32 p p t  (fig. 56, ta b le  3). See ‘D is tr i­

b u t io n ’ o f  th e  A sian  sh o re  crab  H . sanguineus  fo r 

th e  d iag n o s tic  ch arac te rs  o f  th ese  tw o  species. Its 

first D u tc h  reco rd  is f ro m  th e  D u tc h  D e lta  in  1999 

(N ijla n d  &  B eekm an  1999). In  2 0 0 6  it w as fo u n d  

fo r th e  first tim e  in  th e  D u tc h  W a d d e n  Sea.

I m p a c t  Ju s t lik e  th e  A sian  sh o re  crab s, th e  A sian  

p en c il c rab s w ere  v e ry  aggressive w h e n  cau g h t. 

T h e y  also  o c c u rre d  in  ag g reg a tio n s o f  a t least 

5-10 sp e c im en s u n d e rn e a th  each  b o u ld e r  a n d  in  

areas w h ere  th e y  o c c u rre d  sy m p a trica lly  w ith  th e  

n a tiv e  g reen  c rab  C arcinus m aenas  a n d /o r  th e  

A sian  sh o re  crab  H . sanguineus, th e y  n ever co ­

o c c u rre d  w ith  th ese  species. T h e se  o b se rv a tio n s  

su p p o r t  th e  h y p o th e s is  th a t  H . ta ka n o i is in 

s tro n g  c o m p e ti t io n  fo r  space w ith  th ese  species.

Sinelobus stanfordi (fig. 59)

O r ig in  C ry p to g e n ic  (V an H a a re n  &  Soors 2 0 0 9 ). 

D is t r ib u t io n  A lth o u g h  th e  k n o w n  ran g e  o f  

Sinelobus stan ford i is c irc u m tro p ic a l p e n e tra tin g
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Figure 59. Sinelobus stanfordi in 
H arlingen harbour, a. in vitro, 
b, in situ. Photo Floris Bennema. 
Figuur 59. Sinelobus stanfordi in 
H arlingen haven, a. in vitro, b, in 
situ. Foto Floris Bennema.

Figure / Figuur 6o. Sinelobus stanfordi.

th e  n o r th e rn  a n d  so u th e rn  te m p e ra te  w ate rs  (Sieg 

1986), it w as n o t  reco rd ed  in  N W  E u ro p e  u n ti l  

2 0 0 6 , i.e. in  th e  river ‘O u d e  M aas’, th e  N e th e r ­

la n d s  (V an H a a re n  &  S oors 2 0 0 9 ). I t is th e re fo re  

like ly  th a t  it is an  invasive species in  a t least 

N W  E u ro p e  (V an H a a re n  &  Soors 2009).

Q u ic k ly  a f te r  th e  firs t reco rd , S. stan ford i w as 

also fo u n d  in  b ra c k ish  to  fresh  w ate rs  (3.1-13.2 

p su ) in  th e  h a rb o u rs  a n d  n e ig h b o u r in g  w a te rs  o f  

T e rn eu z en  a n d  A n tw e rp  in  th e  so u th , in  th e  p ro x ­

im ity  o f  R o tte rd a m , a n d  in  th e  N o o rd zeek an aa l, 

close to  A m ste rd a m , as th e  n o r th e rn m o s t locality . 

W e  h e re  re p o rt th e  e x p an s io n  o f  its ran g e  even 

fu r th e r  n o r th  to  th e  W a d d e n  Sea, w h ere  m a rin e  

b io lo g is t F loris B e n n e m a  fo u n d  m a n y  sp ec im en s 

o f  S. stan ford i in c lu d in g  fem ales w ith  eggs in 

H a r lin g e n  h a rb o u r  o n  A p ril 16 th  a n d  o n  M a y  

21st 2010 (fig. 60 ). T h e  sa lin ity  a t th a t  lo ca lity  

d u r in g  th e  su rvey  in  2 0 0 9  w as 20 p p t. T h is  is 

m u c h  h ig h e r  th a n  th e  m a x im u m  sa lin ity  m eas­

u re d  a t th e  o th e r  loca litie s  w ere  it  w as e n c o u n ­

te re d  in  N W  E u ro p e , i.e. ^13.2 p p t  (V an H a a re n

&  S oors 2 0 0 9 ). In  o th e r  areas o f  th e  w o rld  th is  

species is fo u n d  f ro m  fresh  w a te r  to  h y p e rsa lin e  

h a b ita ts  w ith  sa lin ities  u p  to  52 p p t  (V an H a a re n  

&  S oors 2 0 0 9 ), in d ic a tin g  its p o te n tia l  to  invade 

m a rin e , e s tu a rin e  a n d  fre sh w a te r  system s.

Im p a c t  B ecause o f  its  a b ility  to  w ith s ta n d  h u g e  

f lu c tu a tio n s  in  sa lin ity  a n d  se ttle  in  fresh  to  

h ig h ly  sa lin e  w ate rs  (V an H a a re n  &  Soors 2 0 0 9 ), 

it  is lik e ly  th a t  th is  species w ill ex p a n d  its p o p u la ­

tio n s  th ro u g h o u t  th e  W a d d e n  Sea. Its  p o te n tia l 

to  sp read  is i l lu s tra te d  b y  th e  large n u m b e r  o f  

reco rd s a n d  lo ca lities  in  B e lg iu m  a n d  th e  N e th e r ­

la n d s  w h ere  it w as fo u n d  w ith in  a  few  years afte r 

th e  firs t reco rd  in  2 0 0 6  (V an H a a re n  &  Soors 

2 0 0 9 ). A lth o u g h  n o  ev id en ce  h as b een  re p o rte d  

o f  a n y  c o m p e ti t io n  b e tw een  S. stan ford i a n d  

(n o n -)  n a tiv e  species, it  does seem  to  in h ib it  

th e  sam e n ich es as n a tiv e  species lik e  co ro p h iid s . 

In  H a r lin g e n  h a rb o u r  it w as fo u n d  to  live in  syn- 

to p ic  p o p u la tio n s  w ith  C orophium  acherusicum  

a n d  C. insid iosum  (d e t. b y  F loris B e n n e m a  a n d  

G o d fr ie d  van  M o o rse l). It is th e re fo re  like ly  to  

c o m p e te  fo r  fo o d  a n d  space (V an H a a re n  &

S oors 2 0 0 9 ). W h e th e r  S. stan ford i w ill hav e  a 

d is tin c t im p a c t o n  th e  W a d d e n  Sea ecosystem  

rem a in s  u n c e r ta in . L ik e  m o s t o f  th e  exo tic  

species reco rd ed  h e re , ‘S. stan ford i is ta k in g  

a d v an tag e  o f  th e  h u m a n  in tro d u c tio n  o f  h a rd  

su b s tra te s  in  es tu aries  w h ere  soft se d im e n ts  

n a tu ra lly  p revail’ (V an H a a re n  &  S oors 2009). 

T h is  species m a y  th e re fo re  o n ly  sp read  to  areas
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Figure 61. Mnemiopsis leidyi, a. in 
situ, in the NIOZ harbour, Texel, 
b. washed ashore at low tide in 
the littoral zone on the exposed 
side o f  the jetty o f  Delfzijl har­
bour.
Figuur 61. Mnemiopsis leidyi', a. in 
situ, in de NIOZ-haven, Texel, 
b. aangespoeld bij laag water in 
de litorale zone aan de buitenzijde 
van de dijk van de jachthaven van 
Delfzijl.

in  th e  N e th e r la n d s , in  2 0 0 6 , in  b o th  th e  D e lta  

area  a n d  th e  W a d d e n  Sea (Faasse &  B ayha 2 0 0 6 , 

T u lp  2 0 0 6).

I m p a c t  M nem io p sis  le idy i, w h ic h  feeds o n  Z o o ­

p la n k to n , h as th e  p o te n tia l  to  cause  e x trem e  eco ­

log ica l a n d  e c o n o m ic a l d am ag e  in  areas w h ere  it 

is in tro d u c e d . In  th e  B lack  Sea, it d ev as ta ted  th e  

a n c h o v y  sto c k  a n d  c o n se q u e n tly  th e  fisheries 

(K ideys 2002). R isks fo r  th e  D u tc h  w ate rs  in c lu d ­

in g  th e  W a d d e n  Sea are  d esc rib ed  in  d e ta il in 

th e  risk  assessm en t b y  G itte n b e rg e r  (2008b).

T h e  h ig h  n u m b e rs  th a t  w ere  re c o rd e d  d u r in g  

th e  su rvey  th ro u g h o u t  th e  W a d d e n  Sea in d ic a te  

th a t  M . leidyi m u s t  a lread y  hav e  a  large im p ac t. 

M o re  research  is n ecessary  to  assess th is  im p a c t 

in  de ta il.

Figure / Figuur 62. Mnemiopsis leidyi.

w ith in  th e  W a d d e n  Sea w h ere  h a rd  su b s tra ta  are 

p re sen t. T h e  W a d d e n  Sea h a rb o u rs  are lik e ly  

to  b e  in v ad ed  firs t as S. stan ford i is fo u n d  to  be  

in tro d u c e d  m a in ly  b y  ballas t w a te r  o r  h u ll  

fo u lin g  a c c o rd in g  to  V an  H a a re n  &  Soors 

(2009).

C te n o p h o r a  - c o m b  je l ly f is h

Mnemiopsis leidyi (fig. 61)

O r ig in  W  A tla n tic  (K ideys 2002).

D is t r ib u t io n  E ven  th o u g h  th is  c te n o p h o re  species 

does n o t  live in  a sso c ia tio n  w ith  h a rd  su b s tra ta , it 

is u su a lly  a b u n d a n tly  fo u n d  in  h a rb o u rs . D u r in g  

th e  p re se n t su rvey  M . leidyi w as fo u n d  in  h ig h  

n u m b e rs  u p  to  a t least 50 in d iv id u a ls /m j (fig. 62, 

ta b le  4 ), a t localities th a t  v aried  in  sa lin ity  f ro m  15 

to  31 p p t  (tab le  3). T h is  species w as firs t reco rd ed

M o llu s c a  - m o llu sc s

Crassostrea gigas (fig. 63)

O r ig in  N W  Pacific (E n o  e t al. 1997). 

D i s t r ib u t io n  T h e  Ja p a n e se  o y ste r  C. g igas w as 

fo u n d  th ro u g h o u t th e  D u tc h  W a d d e n  Sea (fig. 64, 

ta b le  4 ), in  h a b ita ts  th a t  v a ried  in  sa lin ity  f ro m  15 

to  32 p p t  (tab le  3). A t m o s t lo ca lities  it fo rm e d  

reefs. T h e  firs t a u to c h th o n o u s  (b o rn  in  th e  

N e th e r la n d s)  Ja p an ese  oyste r w as reco rd ed  

th e  N e th e r la n d s  in  1928 (W o lff  2005), b u t

GITTEN BERG ER ET AL. -  SPECIES OF HARD SUBSTRATA IN  TH E  W ADDEN SEA



Figure 63. Crassostrea gigas, in situ, a. oyster reef, Mol- 
werk, Texel, b. oyster reef in the littoral zone on the 
exposed side o f  the jetty o f  V lieland harbour.
Figuur 63. Crassostrea gigas, in  situ, a. oesterbank M ob 
werk, Texel, b. een oesterbank in de litorale zone bui­
tendijks bij de haven van Vlieland.

Figure 65. Crepielida fornicata  specimens on an oyster 
from  a subtidal oyster reef at W estkom, C entral D utch  
W adden Sea.
Figuur 65. Crepielida fornicata exemplaren op een oester 
in  een sublitorale oesterbank in de W estkom, in het 
m idden van de Waddenzee.

Figure / Figuur 64. Crassostrea gigas.

re p ro d u c tio n  re m a in e d  rare . S ince  th a t  t im e  

Jap an ese  oysters w ere  rep ea ted ly  im p o rte d , d ire c t­

ly  f ro m  Ja p a n , b y  oyste r farm ers. In  1975 it su d ­

d e n ly  s ta r te d  to  rep ro d u c e  a n d  rap id ly  ex p a n d  its 

p o p u la tio n s  in  th e  N e th e r la n d s , cau s in g  g reat 

e c o n o m ic a l a n d  eco log ica l d am ag e  (W o lff  2005). 

Im p a c t  T h e  e x te n d e d  reefs o f  Crassostrea gigas 

hav e  co m p le te ly  c h a n g e d  th e  W a d d e n  Sea eco ­

system .

Figure / Figuur 66 . Crepielida fornicata.

Crepidula fornicata (fig. 65)

O r ig in  N W  A tla n tic  (N e h rin g  &  L eu ch s 1999). 

D is t r ib u t io n  E ven th o u g h  th e  s lip p e r  l im p e t

C. fo rn ic a ta  w as fo u n d  th ro u g h o u t  th e  W a d d e n  

Sea (fig. 6 6 , ta b le  4 ), it  w as re latively  rare  in  c o m ­

p a r iso n  to  loca lities  in  th e  D u tc h  p ro v in c e  o f  

Z e e la n d , w h ere  a t least lo ca lly  large agg reg a tio n s 

are  fo u n d . D u r in g  th e  su rvey  it  w as fo u n d  at 

loca lities  w ith  sa lin ities v ary in g  f ro m  io  to  32 p p t. 

L iv in g  sp e c im en s o f  C. fo rn ic a ta  w ere  firs t reco rd ­

e d  in  th e  N e th e r la n d s  in  1926 a t Z a n d v o o rt  a n d  

a  few  years la te r  in  th e  D u tc h  W a d d e n  Sea 

(K o rrin g a  1942).

Im p a c t  A t m o s t  localities, o n ly  a  sing le  o r  a
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Figure / Figuur 68. Haliclona {Soestella) xena.

Figure 67. Haliclona (Soestella) xena colony. T he speci­
m en found was identified on the basis o f its form  and 
spicules, w ithou t a voucher photograph. Photo, a typi­
cal colony in the D utch  D elta area.
Figuur 67. Haliclona (Soestella) xena kolonie. H e t exem­
plaar dat werd gevonden, is geïdentificeerd gebaseerd 
op de vorm  en spicules. Illustratieve fotos zijn niet 
gemaakt. Foto: Typische kolonie in  het Nederlandse 
D elta gebied.

few  sp e c im en s w ere  fo u n d . E ven th o u g h

C. fo rn ic a ta  h a s  h a d  a  la rge  im p a c t o n  o th e r  

m a rin e  system s, th is  invasive species does n o t 

seem  to  hav e  a  d is tin c t im p a c t o n  th e  W a d d e n  

Sea ecosystem .

P o r ife ra  - sp o n g e s

Haliclona (Soestella) xena (fig. 67)

O r ig in  C ry p to g e n ic  (V an Soest e t al. 2 0 0 7 ). 

D is t r ib u t io n  A fte r  th is  sp o n g e  species w as first 

re c o rd e d  in  1977, it h as b e c o m e  o n e  o f  th e  m o re  

c o m m o n  species in  th e  N e th e r la n d s  (V an Soest 

e t al. 2 0 0 7 ). D u r in g  th e  su rv ey  it w as o n ly  reco rd ­

e d  once , o n  a  m e ta l flo a tin g  d o c k  in  th e  N IO Z  

h a rb o u r , Texel (fig. 68, tab le  4). T h e  sa lin ity  a t 

th a t  lo ca lity  w as 30 p p t  (tab le  3).

Im p a c t  E ven th o u g h  H . (Soestella) xen a  is o n e  

o f  th e  m o re  c o m m o n  sp o n g e  species in  th e  

N e th e r la n d s , it w as fo u n d  to  b e  rare  in  th e  D u tc h  

W a d d e n  Sea. It is th e re fo re  u n lik e ly  th a t  it h a s  o r 

w ill hav e  a  s ig n ifican t im p ac t.
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SAMENVATTING

Inheemse en niet-inheemse soorten van hard substraat in de Waddenzee
Bij een  in v en ta risa tie  v an  h a rd  su b s tra a t in  83 lo ca ties  in  de  N e d e r la n d se  W a d d en z ee , in 

zo u tg eh a lte s  v an  10-32 p p t,  w erd en  in  ju li/a u g u s tu s  200 9  in  to ta a l 129 so o r te n  p la n te n  en  

d ie ren  w a a rg e n o m e n . V an  deze so o r te n  h a d d e n  er 29 een  u ith e e m se  o f  o n b e k e n d e  o o rsp ro n g .

In  aan v u llin g  h ie ro p  w e rd  een  in v en ta risa tie  g e m a a k t v an  n o g  o n g ep u b licee rd e  w a a rn e m in g e n  

in  de  W ad d en z ee . E lf  so o r te n  en  één  o n d e rso o r t w aren  n o g  n ie t ee rd e r  gereg istree rd  in  de 

N e d e r la n d se  W ad d en z ee . E én  alg, C e ram iacea e  sp ., m e t o n b e k e n d e  o o rsp ro n g , is v e rm o ed e lijk  

een  n ieu w e  so o r t v o o r  E u ro p a . E én  z a k p ijp so o rt, M olgu la  socialis, is n ie u w  v o o r  N e d e r la n d .

D eze  so o r t is w aa rsc h ijn lijk  a lg em een  v e rsp re id  in  N e d e r la n d  en  is m o g e lijk  ze lf  in h eem s. In  h e t 

v e rled en  w as h ij v e rm o ed e lijk  vaak  fo u t ie f  g e d e te rm in e e rd  ais de  invasieve A m erik aan se  zak p ijp  

M o lg u la  m a n ha ttensis , d ie  v an  M o lg u la  socialis a lleen  o n d e rsc h e id e n  k a n  w o rd e n  aan  de  h a n d  van 

an a to m isc h e  details. D e  11 n ieu w e  so o rte n  (en één  n ieu w e  o n d e rso o rt)  v e rh o g en  h e t  to ta a l a a n ­

ta l van  in  de  W a d d e n z e e  gereg istree rd e  s o o r te n  v an  u ith e e m se  o f  o n b e k e n d e  a fk o m st to t  64.

H e t  re la tie f  h o g e  a a n ta l n ieu w e so o r te n  v o o r  de  W ad d en z ee  d a t b in n e n  d rie  w ek en  veld w erk  

g ev o n d en  k o n  w o rd e n , lijk t g e re la tee rd  te  z ijn  aan  h e t  fe it d a t h e t  b io d iv e rs ite itso n d e rz o e k  

in  de  W ad d en z ee  z ich  in  h e t  v e rled en  n o o it  specifiek  h e e ft g e ric h t o p  h a rd  su b s tra a t, zoals 

d rijv e n d e  ste igers in  jach th av en s . V erd er v a lt n ie t u i t  te  s lu iten  d a t v e rsch illen d e  so o r te n  zich  

pas recen te lijk  in  de  N e d e r la n d se  W a d d e n z e e  h e b b e n  gevestigd .
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Table i. T h e  83 fieldwork localities in  the  regions a. Texel, b. D en  Helder, c. Afsluitdijk, d. H arlingen, e. W adden 
Sea (open water), f. Vlieland, g. Terschelling, h. Amelandi. Holwerd-Lauwersoog, J. Schierm onnikoog, k. Eems- 
haven, 1. Eems. See also figure 1.
Tabel i. D e  83 onderzochte locaties in  de deelgebieden a. Texel, b. D en  Helder, c. Afsluitdijk, d. H arlingen, 
e. W addenzee (open water), f. V lieland, g. Terschelling, h. Am eland, i. Holwerd-Lauwersoog, j. Schierm onnikoog, 
k. Eemshaven, 1. Eems. Z ie ook  figuur 1.

Area N r D ate T im e D escrip tion Tem p Sal G eographical

(Fig 1) (°C) ( % o ) coordinates

A I 28.vii.2009 8:03 Lancasterdijk, in the littoral zone of the jetty (1) - 29 53V  17" N  
4°33' 20" E

A 2 28.vii.2009 8:30 Lancasterdijk, in the littoral zone of the jetty (2) " 29 33°9' 20" N

4 °33' 05" E
A 3 28.vii.2009 7:13 Lancasterdijk, oyster reef, littoral zone - 29 53°8' 58" N  

4 °34 ' 07" E
A 4 30.vii.2009 9:00 Oudeschild, in the littoral zone on the exposed 

side of the jetty
18.0 27 53°2 ' 51" N  

4° 51' 41" E
A 5 28.vii.2009 19:30 Oudeschild, harbour, sublittoral 19.3 28 53°2 ' 39" N  

4  °3i' 28" E
A 6 30.vii.2009 10:00 Oudeschild, harbour, floating dock made of 

synthetic material
18.1 29 53°2 ' 39" N  

4°31' 26" E
A 7 30.vii.2009 10:33 Oudeschild, harbour, sublittoral zone under 

wooden pier
18.1 29 33°2' 40" N  

4°51' 25" E
A 8 30.vii.2009 11:10 Oudeschild, harbour, sublittoral zone 18.1 29 53°2 ' 39" N  

4°51' 25" E
A 9 30.vii.2009 11:20 Oudeschild, harbour, wooden floating dock 17.9 30 53°2 ' 35" N  

4 °5i  23" E
A IO 27.vii.2009 16:03 t Horntje, bottom next to pier, sublittoral 18.2 29 33°o' 22" N

4 °4 7 ' 38" E
A l í 27.vii.2009 16:20 t Horntje, pillars of pier, sublittoral 18.2 29 33°o' 22" N

4 °4 7 ' 38" E
A 12 27.vii.2009 16:30 t Horntje, stone dike next to pier, sublittoral 18.2 29 33°o' 22" N

4 °4 7 ' 38" E
A 13 27.vii.2009 19:10 t Horntje, sublittoral objects under pier 18.2 29 33°o' 22" N

4 °4 7 ' 38" E
A H 29.vii.2009 18:23 t Horntje, wooden poles next to pier, sublittoral 19.7 30 33°o’ 20" N  

4 °4 7 ' 40" E
A U 27.vii.2009 17:23 t  Horntje, in the littoral zone of the dike 18.2 29 33°o’ 20" N

4 °4 7 ' 38" E
A 16 29.vii.2009 16:30 t  Horntje, metal floating dock 19.7 30 33°o’ 19" N

4 °4 7 ' 4 6 " E
A 17 27.vii.2009 19:43 t  Horntje, in the littoral zone on the exposed 

side of the jetty
18.9 30 33°o’ 19" N

4 °4 7 ' 49" E
A 18 30.vii.2009 8:20 t Horntje, landing stage, in the littoral zone 

of the dike
" 30 33°o’ 13" N  

4°46' 36" E
A 19 29.vii.2009 8:23 Mol werk, in the littoral zone of the dike 20.3 29 33°o' 28" N  

4 °45 ' 4 6 " E
A 20 29.vii.2009 7-55 Mol werk, oyster reef, littoral zone 20.1 29 33°o’ 23" N

4 °45 ' 39" E
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Area N r 
(fig. 1)

Date Time Description Temp
(°C)

Sal

(% o )

Geographical
coordinates

B 21 30.vii.2009 15:30 D en Helder, harbour, w ooden floating dock 18.8 31 5 2 °5 7 ' 4 6 "  N  

4 ° 4 6 ' 51" E

B 22 30.vii.2009 16:15 D en Helder, harbour, sublittoral zone 18.8 31 5 2 °5 7 ' 4 6 "  N  

4 ° 4 6 ' 51" E

B 23 30.vii.2009 16:30 D en Helder, harbour, w ooden floating dock 18.3 31 5 2 °5 7 ' 4 4 "  N  

4 °4 6 ' 58" E

B 24 30.vii.2009 17:30 D en Helder, m arine po rt, landing  stage Patrias, 

sublittoral zone

18.5 28 53° 57' 4 1 "  N  
4 ° 4 6 ' 51" E

C 2$ 31.vii.2009 14:10 D en Oever, loating dock near sluice, sublittoral 

synthetic object

21.0 lí 52o56' 08 " N  

5°02' 19" E

C 2 6 31.vii.2009 14:30 D en Oever, harbour, w ooden floating dock 

and  concrete pon ton

21.0 13 52o56’ 03’’

N  5°02' 21 " E

C 27 31.vii.2009 15:40 D en Oever, harbour, pier, sublittoral object 19.5 13 52o56' 14" N  

5° 02' o8" E

c 28 31.vii.2009 16:10 D en Oever, harbour, floating dock, 

subm erged object

19.0 H 52°56' 28" N

5° 0 1 ' 5 3 "  E

c 29 31.vii.2009 13:50 Afsluitdijk location 3, harbour in the littoral 

zone o f the dike

23.0 22 53°oi i i " N  

5T2' io "  E

c 30 31.vii.2009 20:15 Afsluitdijk location 4, K ornwerderzand, in the 

littoral zone o f the  dike near the  sluice

20.0 12 5 3 ° 0 4 ' 3 1 "  N  

5°2o' 08" E

c 31 31.vii.2009 20:45 Afsluitdijk locatie 4 , K ornwerderzand, in the  littoral 

zone o f the dike

18.7 23 5 3 ° 0 4 ' 3 1 "  N  

5°20' 21" E

c 32 6.VÍÜ.2009 9:30 LN V  boat Stormvogel, Boontjes - Verversgat, 

mussel bed, sublittoral

20.7 23 5 3 °0 5 ' 3 6 "  N  

5T9' 96" E

c 33 6.VÍÜ.2009 9:07 LN V  boat Stormvogel, Boontjes mussel ground  B1 7 , 

mussel bed, sublittoral zone

20.8 13 5 3 ° o 6 ' 14" N  

5°22' 00 "  E

D 34 8.VÜL2009 14:33 H arlingen, W illem shaven, m etal floating dock rws 20.0 20 53T0' i i "  N  

5°24' 52" E

D 33 8.VÜL2009 19:35 H arlingen, W illem shaven, in the  littoral zone on the 

sheltered side o f the jetty

20.0 20 53T0' io "  N

3°2 4 ' 54"  E
D 36 8.VÜL2009 0C\ H arlingen, W illem shaven, in the  littoral zone on the 

exposed side o f the jetty

20.0 23 53T0' 08" N

3° 2 4 ' 4 7 "  E
D 37 8.VÜL2009 17:10 H arlingen, harbour, w ooden floating dock 21.5 13 53T0' 33" N

5°25' 0 9 "  E

D 38 31.vii.2009 9:40 H arlingen, in the littoral zone on the  exposed 

side o f the jetty

16.5 23 53° n '  55"  N  

5°25' 46" E

E 39 6.VÍÜ.2009 8:30 L N V  vessel Stormvogel, M olerak, sublittoral zone 21.1 17 53T0' 30" N  

5°22' 91" E

E 40 6.VÍÜ.2009 9:00 L N V  vessel Stormvogel, Boontjes mussel 

ground  B19, bussel bed, sublittoral zone

20.9 12 5 3 ° io ' 7 4 "  N  

5°22' 01" E

E 41 6.VÜL2009 10:00 L N V  vessel Stormvogel, Verversgat, mussel 

bed, sublittoral zone

21.2 IO 53° ° 7 ' 55"  N  

SV 75"  E
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Area N r

(Fig i)

D ate T im e D escrip tion Tem p

(°C)

Sal

(% o )

G eographical

coordinates

E 4 2 6 .V Í Ü .2 0 0 9 1 0 :3 0 L N V  vessel Stormvogel, mussel bed, 

sublittoral zone

21 .3 23 53°°7 ' 9 4 " N  

f H  75" E
E 43 6 .V Í Ü .2 0 0 9 1 1 :0 0 L N V  vessel Stormvogel, Scheurrak - O m draai, 

mussel bed, sublittoral zone

2 1 .8 23 33°07' 81 "  N  

3 T 0 '  4 6 "  E

E 44 6 .V Í Ü .2 0 0 9 11 :30 LN V  vessel Stormvogel, Scheurrak - O m draai, 

oyster reef, sublittoral zone

21.1 23 53° ° 5' 33" N  
5° i i ' 08" E

E 45 6 .V Í Ü .2 0 0 9 11:43 LN V  vessel Stormvogel, Scheurrak - O m draai, 

buoy, floating mussel spat collector m z i  12

21.1 23 53°04' 70" N  

f 0 6 '  31" E

E 4 6 6 .V Í Ü .2 0 0 9 13:13 LN V  vessel Stormvogel, W estkom , mussel bed, 

sublittoral zone

2 1 .8 2 7 33°c>7' 0 2 "  N  

3 ° o 6 ' 0 1 "  E

E 47 6 .V Í Ü .2 0 0 9 1 3 :3 0 LN V  vessel Stormvogel, W estkom , oyster reef, 

sublittoral zone

2 1 .4 2 8 33°o 8 '  1 2 ' ' N

5°°7 ' 6 i "  E
E 48 6 .V Í Ü .2 0 0 9 13:43 LN V  vessel Stormvogel, W estkom , sea bo ttom  

dom inated  by E n sis  sp, sublittoral zone

2 1 .4 2 7 33°o 8 ’ 4 0 "  N

5°°7 ' 31" E
E 49 6 .V Í Ü .2 0 0 9 1 4 :4 0 LN V  vessel Stormvogel, mussel bed, sublittoral zone 2 1 .4 3 0 53°12' 57" N  

5° o 8 ' 51" E

E 50 6 .V Í Ü .2 0 0 9 1 3 :0 0 LN V  vessel Stormvogel, mussel bed, sublittoral zone 2 1 .4 3 0 53°i3' 4 3 " N  
5° o 8 ' 43" E

F 31 2 .V Ü L 2 0 0 9 11:00 V lieland, breakwater 4 0 , in the littoral zone on 

the exposed side o f the  jetty

18.0 30 53 ° i 6 ' 49" N  

3°oi' 36" E

F 52 2.VÍÜ.2009 12:10 V lieland, oyster reef in the  littoral zone on 

the exposed side o f the  jetty

19.3 32 5 3 V  36" N  
3°04' 06" E

F 53 2.VÍÜ.2009 13:08 V lieland, harbour, in the littoral zone on 

the exposed side o f  the  jetty

21.0 31 53 V  40" N  

5° ° 5' 29 " E
F 54 2.VÍÜ.2009 13:30 V lieland, harbour, dike, littoral 19.6 31 53 V  46" N  

5° ° 5' 23" E
F 55 2.VÍÜ.2009 13:20 V lieland, harbour, w ooden floating dock 20.0 31 5 3 V  50" N  

5°05' 18" E

G 56 i.viii.2009 11:30 Terschelling, harbour, in the littoral zone on 

the exposed side o f the jetty

21.0 23 53°2i' 56 "  N  

5°i3 ' 33" E
G 57 i.viii.2009 14:13 Terschelling, harbour, w ooden floating dock 20.0 32 53°21' 53" N  

3T2' 23" E

G 38 i.viii.2009 12:00 Terschelling, harbour, in the littoral zone on 

the exposed side o f the jetty

21.0 32 33°2i' 31" N  

3T3' 18" E

G 59 i.viii.2009 10:00 Terschelling, in the  littoral zone on 

the exposed side o f the jetty

12.0 32 33°2i' 29" N  

3T4' 2 "  E

G 6 0 6.VÍÜ.2009 13:30 LN V  boat Stormvogel, mussel bed, sublittoral zone 23.7 31 53°21' 54" N  

5°i4 ' 57" E
G 61 6.VÍÜ.2009 U :33 LN V  boat Stormvogel, mussel bed, sublittoral zone 23.8 30 33°2i' 40 "  N  

3T4' 98" E

G 6 2 6.VÍÜ.2009 13:13 LN V  boat Stormvogel, mussel bed, sublittoral zone 23.8 30 33°22' 71" N  

îV 11" E
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Area N r 
(Fig 1)

Date Time Description Temp
(°C)

Sal

(% o )

Geographical
coordinates

H 6 3 4 .V Í Ü .2 0 0 9 1 4 : 0 0 Am eland, floating dock o f  k r m  m ade o f 

synthetic material

21.0 26 33*26 ' io "  N

5° 53' 0 3 "  E

H 6 4 4 .V Í Ü .2 0 0 9 1 6 :1 0 Am eland, dike k r m ,  littoral 21.0 26 5 3 ° i 6 ' 0 8 "  N  

5°43 ' 0 5 "  E

H 6 5 4 .V Í Ü .2 0 0 9 1 5 :0 0 Am eland, oyster reef in the littoral zone on 

the end  o f the je tty

21.0 27 53 °2 5 ' 5 0 "  N  

5° 53' 54"  E
H 6 6 4 .V Í Ü .2 0 0 9 11:12 Am eland, harbour, w ooden floating dock 19.5 27 33*26' 13" N  

5°4 é '  3 1 "  E

H 6 7 4 .V Í Ü .2 0 0 9 1 7 :2 4 Am eland, harbour in the littoral zone o f the je tty 25.5 27 33*26' 09" N  

f 4 6 '  30" E

H 6 8 4 .V Í Ü .2 0 0 9 1 7 :3 7 A m eland, in the  littoral zone on the exposed 

side o f the jetty

25.5 27 33*26' 04" N  

f 4 6 '  27" E

I 6 9 4 .V Í Ü .2 0 0 9 8 :2 5 H olw erd, docking stage, in the littoral zone on 

the  exposed side o f  the jetty
17-3 29 53 °2 3 ' 4 4 "  N  

? 52' 4 0 "  E

I 7 0 4 .V Í Ü .2 0 0 9 8 : 4 0 H olw erd, m etal floating dock rws 18.7 29 53 °2 3 ' 4 2 "  N  

5° 52 ' 4 7 "  E
I 7 1 3 .V ÍÜ .2 0 0 9 1 7 :1 2 t  Schor, mussel bed in the littoral zone on 

the  exposed side o f the jetty

23.5 30 53 °2 3 ' 5 2 "  N  

5° 59' 2 8 "  E

I 72 3 .V ÍÜ .2 0 0 9 1 5 :2 4 M oddergat near grenaatfabryk, littoral zone 21.2 29 5 3 °2 4 ' 2 3 "  N  

o6° 04' 21 " E

I 73 3 .V ÍÜ .2 0 0 9 1 3 :2 5 Lauwersoog, m etal floating dock rws 20.0 19 5 3 °2 4 ' 3 5 "  N  

6T1' 52" E

I 74 3 .V ÍÜ .2 0 0 9 1 4 :2 5 Lauwersoog, oyster reef in the littoral zone 

o f  the jetty

20.0 19 5 3 °2 4 ' 3 4 "  N

6T1' 50" E

J 75 5 .V ÍÜ .2 0 0 9 1 5 :2 0 Schierm onnikoog, harbour, floating dock 20.0 31 33*28' 11" N  

6°io ' 01" E

J 7 6 5 .V ÍÜ .2 0 0 9 I 5H 7 Schierm onnikoog, harbour in the littoral zone 

o f the jetty

20.0 31 33*28' 05" N  

6°09' 60" E

J 77 5 .V ÍÜ .2 0 0 9 1 6 :3 7 Schierm onnikoog, littoral m ussel/ oyster reef 26.0 ? 33*28' 03" N  

6T 0 ' 09" E

K 78 8 .V Ü L 2 0 0 9 9 : 2 4 Eemshaven, in the littoral zone on  the  exposed 

side o f the jetty

20.3 27 53°27 ' 4 3 "  N

6°50' o j"  E

K 79 8 .V Ü L 2 0 0 9 8:45 Eemshaven, in the littoral zone on  the  sheltered 

side o f the jetty

20.0 23 5 3 ° 2 6 ' 3 7 "  N  

6°49' 32" E

K 8 0 8 .V Ü L 2 0 0 9 I 0 : 0 2 Eemshaven, m etal floating dock 20.0 23 33*26' 40" N  

6°49' 28" E

L 81 7 .V Í Ü .2 0 0 9 2 0 : i 7 N ieuw dorp, littoral mussel/ oyster reef - 27 33*24' 12" N  

6°j;3' 06" E

L 8 2 8 .V Ü L 2 0 0 9 7 'M Delfzijl, in the littoral zone on the  exposed side 

o f the  jetty

18.3 22 5 3 ° 2 o ' 3 7 "  N  

6°54  50" E

L 83 7 .V Í Ü .2 0 0 9 16:43 Delfzijl, harbour, floating dock 23.0 i i 5 3 T 9 ' 4 9 "  N  

6 °5 5 ' 51" E
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Table 2. W adden Sea inventory totals. 
Tabel 2. W addenzeeinventarisatie totalen.

Total number of localities searched 83
Variation in salinity measurements 10-32 ppt

Variation in water temperature 16,3-25,5 °C

Estimate of the number of species that could have been found with the methods used, 150 (fig. 3)
in the season concerned

Number of species found 129

Native species 102

Cryptogenic species and species of non-native origin 29
Species new for the Dutch Wadden Sea i i

Max. number of species per locality 36 (table 1: loc. 16)

Max. number of species per area 97 (Texel; fig. 4)
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Table 3. Scientific and  vernacular names o f  the  129 species th a t were recorded, the  m in im um  and  m axim um  
salinities o f  th e  localities where they were found and  the  total num ber o f  localities where they were found.
* A lthough W ijsm an &  D e Mesel (2009) consider Mastocarpus stellatus to  be non-native, it  is considered to  be 
a  native here (see species description for explanation), ** Him anthalia elongata is here considered native, although 
it has only been found washed ashore, never attached along the  D u tch  coast.
Tabel 3. W etenschappelijke en Nederlandse nam en van de 129 soorten die zijn gescoord, de m inim ale en maximale 
saliniteit waarbij deze soorten gevonden zijn, en het aantal locaties waar de soorten werden waargenomen. * Hoewel 
W ijsm an &  D e Mesel (2009) aangeven dat Mastocarpus stellatus uitheem s is, w ordt hier aangenom en dat deze soort 
inheem s is (zie soortbeschrijving voor argum entatie), ** H im anthalia elongata w ordt hier ais inheem s beschouwd, 
hoewel er alleen w aarnem ingen van aangespoelde exemplaren zijn, noo it van vastzittende planten.

Species D utch venacular name Origin min
p pt

max
ppt

#  loca­

lities

ALGAE - ALGAL SPECIES - ALGEN
Acrosiphonia arcta (Dillwyn) Gain, 1912 Native 27 31 2

Antithamnionella spirographidis (Schiffner) Non-native 28 31 3
E.M. Wollaston, 1968

Ascophyllum nodosum (Linnaeus) Le Jolis, 1863 Knotswier Native 13 32 22

Blidingia marginata (J. Agardh) P.J.L.Dangeard ex Native 13 32 4
Bliding, 1938

Blidingia minima (Nägeli ex Kützing) Kylin, 1947 Native 19 31 6

Bryopsis sp. Vederwier Native 32 32 i

Ceramiaceae (Cryptogenic) Cryptogenic 2$ 23 i

Ceramium cimbricum H.E. Petersen, 1924 Cryptogenic 30 32 2

Ceramium deslongchampsii Chauvin ex Duby, 1830 Hollands hoorntjeswier Native 28 31 3
Ceramium virgatum Roth, 1797 Native 23 31 14
Chondrus crispus Stackhouse, 1797 Iers mos Native 23 30 2

Cladophora laetevirens (Dillwyn) Kützing, 1843 Native 30 30 i

Cladophora sp. Native 23 32 3
Cladophora vagabunda (Linnaeus) van den Hoek, 1963 Native 31 31 i

Codium fragile ssp. atlanticum (A.D. Cotton) Viltwier Non-native 32 32 i

P.C. Silva, 1933

Elachista fucicola (Velley) Areschoug, 1842 Native 13 32 4
Enteromorpha sp. Darmwier Native I I 31 9
Fucus spiralis Linnaeus, 1733 Kleine zeeëik Native 19 29 i i

Fucus vesiculosus Linnaeus, 1733 Blaaswier Native 13 31 36

Gracilaria gracilis (Stackhouse) Steentoft, Native 27 27 i

L.M.Irvine &  Farnham, 1993

Gracilaria sp. Native 22 30 IO

Gracilaria vermiculophylla (Ohmi) Papenfuss, 1967 Non-native 19 31 i i

Gracilaria/opsis sp. Native 32 32 i

Himanthalia elongata (Linnaeus) S.F. Gray, 1821 Riemwier Native ** 31 31 i

Mastocarpus stellatus (Stackhouse) Guiry, 1984 Kernwier Native * 27 31 3
Polysiphonia harveyi J. Bailey, 1848 Violet buiswier Non-native 19 32 13
Polysiphonia stricta (Dillwyn) Greville, 1824 Native 13 13 i

Porphyra purpurea (Roth) C. Agardh, 1824 Native 30 32 2

Porphyra umbilicalis (Linnaeus) Kützing, 1843 Navelwier Native 12 29 6

N ED ERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0



Species Dutch venacular name Origin min
ppt

max
ppt

#  loca­

lities

Salicornia sp. (Higher plants: Spermatophyta) Zeekraal Native 22 29 2

Sargassum muticum  (Yendo) Fensholt, 1955 Japans bessenwier Non-native 23 32 14
Stylonema alsidii (Zanardini) K.M. Drew, 1956 Native 27 27 i
Ulva compressa Linnaeus, 1753 Darmwier Native 30 32 3
Ulva curvata (Kützing) De Toni, 1889 Zeesla Native 19 31 ii
Ulva flexuosa Wulfen, 1803 Darmwier Native 12 31 7
Ulva intestinalis Linnaeus, 1733 Darmwier Native U31 3
Ulva linza Linnaeus, 1733 Darmwier Native 2$ 32 5

Ulva pertusa Kjellman, 1897 Zeesla Non-native 19 31 4

Ulva prolifera O.F. Müller, 1778 Darmwier Native 19 32 12

Ulva rigida C. Agardh, 1823 Zeesla Native 29 29 i
Ulva sp. Zeesla Native IO32 13
Ulva torta (Mertens) Trevisan, 1841 Darmwier Native 23 32 4
Undaria pinnatifida (Harvey) Suringar, 1872 Wakame wier Non-native 32 32 i
ARTHROPODA VARIOUS - ARTHROPODS - GELEEDPOTIGEN
Anurida maritima (Guerin, 1838) Blauwe springstaart Native 27 27 i
Nymphon gracile Leach, 1814 Sierlijke zeespin Native 17 17 i
Halacaroidea sp. Zee mijt Native 22 22 i
ANNELIDA - SEGMENTED WORMS - RINGWORMEN
Emplectonema echinoderma (Marion, 1873) Snoerworm Native 30 30 i
Emplectonema gracile (Johnston, 1837) Snoerworm Native 32 32 i
Ficopomatus enigmaticus (Fauvel, 1923) Trompet-

kokerworm

Non-native U30 2

Harmothoe Kin berg, 1836 Schubworm Native 19 31 7
Hydroides norvegicus Gunner us, 1768 kalkkoke rworm Native 28 31 2

Lanice conchilega Pallas, 1766 Schelpkokerworm Native 23 32 3
Nemertina sp. Snoerworm Native 29 29 i
Neodexiospira brasiliensis (Grube, 1872) Krulkokerworm Non-native 29 29 i
Hediste cf diversicolor Veelkleurige

duizendpoot

Native 12 32 ii
Pomatoceros triqueter (Linnaeus, 1738) Kalkkokerworm Native 28 28 i
Spiroribidae sp. Krulkokerworm Native 29 29 i
ASCIDIACEA - SEA SQUIRTS - ZAKPIJPEN
Aplidium glabrum (Verrili, 1871) Glanzende bolzakpijp Cryptogenic 32 32 i
Botrylloides violaceus Oka, 1927 Gewone slingerzakpijp Non-native 19 32 9
Botryllus schlosseri (Pallas, 1766) Sterretje Native 19 32 14
Ciona intestinalis (Linnaeus, 1738) Doorschijnende zakpijp Native 2$ 32 2

Didemnum vexillum Kott, 2002 Druipzakpijp Non-native 32 32 2

Molgula socialis Alder, 1863 Europese ronde zakpijp Cryptogenic 12 32 31
Styela clava (Herdman, 1881) Japanse knotszakpijp Non-native 19 32 ii
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Species Dutch venacular name Origin min max #  loca­
ppt ppt lities

BRYOZOA - BRYOZOANS - MOSDIERTJES
Alcyonidium mytili Dalyell, 1848 Mosdiertje Native 31 31 i

Bugula stolonifera Ryland, i960 Mosdiertje Non-native 27 32 4
Cryptosula pallasiana (Moll, 1803) Mosdiertje Native 29 29 i

Conopeum reticulum (Linnaeus, 1767) Zeekantwerk Native IO32 41
Scrupocellaria scruposa (Linnaeus, 1758) Steencelpoliep Native 29 32 3

CNIDARIA - CNIDARIANS - NETELDIEREN
Chrysaora hysoscella (Linnaeus, 1767) Kompaskwal Native 13 31 3
Diadumene cincta Stephenson, 1925 Rode baksteenanemoon Non-native 27 31 i

Ectopleura larynx (Eli is &  Solan der, 1786) Gorgelpijp Native 29 29 2

Metridium senile (Linnaeus, 1761) Zeeanjelier Native IO32 33
Obelia dichotoma (Linnaeus, 1758) Lange zeedraad Native 28 32 4
Obelia geniculata (Linnaeus, 1758) Geknoopte zeedraad Native IO31 13
Obelia longissima (Pallas, 1766) Native IO31 33
Obelia sp. Native 13 29 9
Rhizostoma pulmo (Maori, 1778) Zeepaddestoel Native 29 32 8

Sagartia elegans (Dalyell, 1848) Sierlijke slibanemoon Native 28 31 3
Sagartia troglodytes (Price in Johnston, 1847) Gewone slibanemoon Native 27 32 8

Sagartiogeton undatus (Müller, 1778) Weduwe roos Native 27 31 3
Scyphozoa sp. hydroidpoliepen Kwalpoliepjes Native 29 32 6

Urticina felina  (Linnaeus, 1761) Zee dahlia Native 29 31 2

CRUSTACEA - CRUSTACEANS - KREEFTACHTIGEN
Balanus crenatus Bruguiére, 1789 Gekartelde zeepok Native 13 32 41
Balanus improvisus Darwin, 1854 Brakwater zeepok Cryptogenic IO31 27

Cancer pagurus Linnaeus, 1758 Noordzeekrab Native 27 30 2

Caprella mutica Schur in, 1935 Spookkreeftje Non-native 23 32 12

Carcinus maenas (Linnaeus, 1758) Gewone strandkrab Native IO32 72

Corophium sp. Slijkgarnaal Native I I 23 4
Corophium volutator (Pallas, 1766) Slijkgarnaal Native I I 32 8

Crangon crangon (Linnaeus, 1758) Gewone garnaal Native 17 29 7
Diogenes pugilator (Roux, 1829) Kleine heremietkreeft Native 29 29 i

Elminius modestus Darwin, 1854 Nieuw Zeelandse zeepok Non-native 12 32 49
Eriocheir sinensis H . M  il ne-Edwards, 1853 Chinese wolhandkrab Non-native H 20 3
Gammarus locusta (Linnaeus, 1758) Sprinkhaanvlokreeft Native 12 32 36

Hemigrapsus sanguineus (De Haan, 1853) Blaasjeskrab Non-native 19 32 18

Hemigrapsus takanoi Asakura &  Watanabe, 2005 Penseelkrab Non-native 12 31 19
Hyale prevosti (Milne-Edwards 1830) Glasvlo Native 29 29 i

Isopod sp. Zeepissebed Native 23 29 2

Jaera sp. Zeepissebed Native 29 29 2

Jassa marmorata (Holmes, 1903) Marmerkreeftje Non-native 23 30 4
Liocarcinus depurator (Linnaeus, 1758) Blauwpoot zwemkrab Native 30 30 i

N ED ERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0



Species Dutch venacular name Origin niln max #  loca­
ppt ppt lities

Neomysis integer (Leach, 1814) Brakwater aasgarnaal Native 19 32 8

Pagurus bernhardus (Linnaeus, 1758) Gewone heremietkreeft Native IO 27 2

Palaemon adspersus Rathke, 1837 Roo dsp rietgarnaal Native 29 31 2

Palaemon serratus (Pennant, 1777) Gezaagde steurgarnaal Native 31 31 i

Semibalanus balanoides (Linnaeus, 1738) Gewone zeepok Native 12 32 36

CTENOPHORA - COMB JELLYFISH - RIBKWALLEN
Mnemiopsis leidyi A. Agassiz, 1865 Amerikaanse lang- Non-native U 31 U

lob ribkwal

Pleurobrachia pileus (Müller, 1776) Zee druif] e Native 30 30 i

ECHINODERMATA - ECHINODERMS - STEKELHUIDIGEN
Asterias rubens Linnaeus, 1738 Zeester Native IO 32 23
Ophiura ophiura (Linnaeus, 1738) Slangster Native 29 29 i

MOLLUSCA - MOLLUSCS - WEEKDIEREN
Crassostrea gigas (Thunberg, 1793) Japanse oester Non-native U 32 34
Crepidula fornicata (Linnaeus, 1738) Muiltje Non-native IO 32 19
Ensis sp. Zwaardschede Native 23 30 3
Hydrobia ulvae (Pennant, 1777) Wadslakje Native 23 31 12

Lepidochitona cinerea (Linnaeus, 1767) Asgrauwe keverslak Native 27 32 36

Littorina littorea (Linnaeus, 1738) Alikruik Native 19 32 3
Littorina obtusata (Linnaeus, 1738) Stompe alikruik Native 19 29 i i

Littorina saxatilis (Olivi, 1792) Ruwe alikruik Native 23 32 66

Mytilus edulis Linnaeus, 1738 Mossel Native i i 32 i

Patella vulgata Linnaeus, 1738 Hoedje Native 29 30 12

Tergipes tergipes (Forskál, 1773) Slanke knotsslak Native 19 31 8

PORIFERA - SPONGES - SPONZEN
Halichondria bowerbanki Burton, 1930 Sliertige broodspons Native 19 32 14
Halichondria panicea (Pallas, 1766) Gewone broodspons Native 29 32 7
Haliclona oculata (Pallas, 1766) Geweispons Native 28 31 2

Haliclona xena De Weerdt, 1986 Paarse buisjesspons Native 30 30 i

Leucosolenia variabilis (Haeckel, 1870) W itte buisjesspons Native 29 32 2

Porifera sp. oranje Oranje korstspons Native 30 31 2

Sycon ciliatum (Fabricius, 1780) Zakspons Native 32 32 i
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T able  4. D is tr ib u tio n  records o f  th e  species th a t  w ere  fo u n d . T h e  n u m b e rs  in d ica te  th e  localities (figure 1, tab le  1). 
T h e  codes M  a n d  S refer to  m o n ito r in g  records o f  th e  m o o  p ro jec t a n d  th e  SETL pro jec t. *, th e  v oucher specim ens 
a n d /o r  p h o to s  co u ld  n o t  b e  id en tified  w ith  certa in ty . Species o f  n o n -n a tiv e  o r  u n k n o w n  o rig in  a re  in d ica ted  in  bold . 
T abel 4. R uw e v ersp re id ingsda ta  v an  d e  o rg an ism en  d ie  z ijn  aangetro ffen . D e  cijfers geven d e  locaties aan  (figure i ,  
tabe l 1). D e  codes M  e n  S verw ijzen  n a a r  w aarn em in g en  v a n  h e t M o o -p ro jec ten  h e t  SETL-project. *, h e t  re feren tie ­
m ateriaal k o n  n ie t  m e t zekerhe id  w o rd e n  geïdentificeerd . S o o rten  v an  u ith eem se  o f  o n b ek en d e  o o rsp ro n g  z ijn  ve t 
aangegeven.

A (1-20) 
Texel

B (21-24) 
Den Helder

c  (25-33) 
Afsluitdijk

D  (34-38) 
Harlingen

E (39-50) 
W adden Sea 
(open sea)

F (51-55)
Vlieland

ALGAE - ALGAL SPECIES - ALGEN
Acrosiphonia arcta 46* 55*
Antithamnionella spirographidis 5>9 - - - - -
Ascophyllum nodosum 4-5,7-8,16 - 27.29.33 35-36,38 45 51,53-55
Blidingia marginata - - 27,31 - - -
Blidingia minima - - - - - -
Bryopsis sp. - - - - - -
Ceramiaceae sp. - - - - - -

Ceramium cimbricum 16 - - - - -
Ceramium deslongchampsii 5>7 >9 > 21,23 - - - -
Ceramium virgatum 6,9,13,19 - - - 42,45-48 -
Chondrus crispus 18 - 31 - - -
Cladophora laetevirens 17 - - - - -
Cladophora sp. - 21 - - - -

Cladophora vagabunda - 23 - - - -
Codium fragile  ssp. atlanticum - - - - - -
Elachista fucicola 20 - 2 7 - - -
Enteromorpha sp. 2>7 - 2 5 , 2 9 34-35 47 54
Fucus spiralis 2,4 - 2 9 , 31 * 36* - -
Fucus vesiculosus T ,2-5,7,15, - 2 7 *  , 2 9 35- 36,38* 45 51* , 53,

Gracilaria gracilis

17,19*,20
_ _ 4 6

54*,55

Gracilaria sp. 1,3,15,19-20 - - - 48,5 -

Gracilaria vermiculophylla - - - - 51,53
Gracilaria!opsis sp. - - - - - 52
Himanthalia elongata - - - - - 54*

Mastocarpus stellatus 4,12,15,18 2 2 - - - -

Polysiphonia harveyi 5-6,9,15-18 - - - - 55
Polysiphonia stricta - - 2  6 - - -

Porphyra purpurea - - - - - 5 1 -5 2

Porphyra umbilicalis i i - 3 0 38 - -

Salicornia sp. (H igher plants) 2 - 2 9 - - -
Sargassum m uticum 4-5,14-18 - - - 45 53,55
Stylonema alsidii - - - - 4 6 -
Ulva compressa 17 - 3 0 - - -
Ulva curvata 6 - - - 4 8 * 51,55
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G  (56-62) 

Terschelling

H  (63-68) 

A m eland

I (69-74) 

H olw erd  - 

Lauwersoog

J (75-7 7 ) 
Schier­

m onnikoog

K  (78-80) 

Eem shaven

L (81-83) 

Eems

ALGAE -  ALGAL SPECIES -  ALGEN
Acrosiphonia arcta
Antithamnionella spirographidis 60 - - - - -
Ascophyllum nodosum 56,58 - - - 79-80 81-82

Blidingia marginata 59 - 73 - - -
Blidingia minima - - 69 ,74 76 78 82

Bryopsis sp. 58 - - - - -
C eram iaceae sp. - - - - 80 -
Ceramium cimbricum 57 - - - - -
Ceramium deslongchampsii - - - - - -
Ceramium virgatum 62 65 - 75,77 80 -
Chondrus crispus - - - - - -
Cladophora laetevirens - - - - - -
Cladophora sp. 57 - - - 80 -
Cladophora vagabunda - - - - - -
Codium fragile ssp. atlanticum 57 - - - - -
Elachista fuci coia 59 - 74 - - -
Enteromorpha sp. - - - - - 83
Fucus spiralis - 64,68 73 - 79 82*

Fucus vesiculosus 56*, 59*,60 65-67 69*,70*, 7 6 ,77* 78-79 81-82

Gracilaria gracilis
73-74

Gracilaria sp. él - - - - 81-82

Gracilaria vermiculophylla - 65,68 71*,72-73 75* ,77* - -
Gracilaria/opsis sp. - - - - - -
Himanthalia elongata - - - - - -
Mastocarpus stellatus - - - - - -
Polysiphonia harveyi 59 65-66 73 77 - -
Polysiphonia stricta - - - - - -
Porphyra purpurea - - - - - -
Porphyra umbilicalis - 65* 69 - 78 -
Salicornia sp. (H igher plants) - - - - - -
Sargassum m uticum 56-57.59.61 - - - - -
Stylonema alsidii - - - - - -
Ulva compressa 58 - - - - -
Ulva curvata - 66 71,73 75,77 80 81
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A (1-20) 
Texel

B (21-24) 
D en Helder

c (25-33) 
Afsluitdijk

D  (34-38) 
Harlingen

E (39-50) 
W adden Sea 
(open sea)

F (51-55)
Vlieland

Ulva flexuosa _ - - - 4 0 ,4 8 ,5 0 55

Ulva intestinalis 5 S 27 - - 53

Ulva linza 17 23 - - 45 53
Ulva pertusa 15 - - - 45 55

Ulva prolifera 1,3,19-20 - 31 36 - 51-52

Ulva rigida - - - - - -
Ulva sp. 4-5,8,11,14 24 31 - 3 9 ,4 1 -4 2 , 4 6 52

Ulva torta - - - - - 52,54

Undaria pinnatifida - - - - - -
ANNELIDA - WORMS - WORMEN
Emplectonema echinoderma 14
Emplectonema gracile - - - - - -
Ficopomatus enigmaticus 17 S - 37 - -
Harmothoe sp. 16 - - - 4 9 - 5 0 55

Hydroides norvegicus 5 - - - - 55
Lanice conchilega 20, M - - - 42 52

Nemertina sp. 19 - - - - -
Neodexiospira brasiliensis 15 - - - - -
Hediste cf diversicolor 13 - - 34.36-37 4 0 ,4 2 , 4 6 51-52

Pomatoceros triqueter 3 - - - - -
Spiroribidae sp. 3 - - - - -
ARTHROPODA various - ARTHROPODS - GELEED P OTI GEN
Anurida maritima
Nymphon gracile - - - - 39 -
Halacaroidea sp. - - - - - -
ASCIDIACEA - SEA SQUIRTS 
Aplidium  glabrum

- ZAKPIJPEN
Botrylloides violaceus 5-7>9>i6 - - - - 55

Botryllus schlosseri 5-7,9,14,16 21 ,2 3 -2 4 , s - - - 55

Ciona intestinalis - - - - - -

Didemnum vexillum - - - - - -
Molgula socialis 5-6,11,13,162 1 ,2 3 - 2 4 32-33 34-37 3 9 -4 0 ,4 2 - 4 8 55

Styela clava 6,9,16, Ms - - 4 7 - 4 8 55

BRYOZOA - BRYOZOANS - MOSDIERTJES
Alcyonidium mytili 55
Bugula stolonifera 6,16 - - - - -
Cryptosula pallasiana 6 - - - - -
Conopeum reticulum 3,5,11,13-16,1921 ,2 3 -2 4 , s 32-33 34,37 39-41,43-5052,55

Scrupocellaria scruposa 6,16 s - - - 53,55

N ED ERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0



G  (56-62) 

Terschelling

H  (63-68) 

A m eland

I (69-74) 

H olw erd  - 

Lauwersoog

J (75-7 7 ) 
Schier­

m onnikoog

K (78-80) 

Eem shaven

L (81-83) 

Eems

Ulva flexuosa 61 63 - 77 - -

Ulva intestinalis - - - - - -

Ulva linza 58 - - - - -

Ulva pertusa - - 73 - - -
Ulva prolifera - 64,67 74 - 80 -
Ulva rigida - - 70 - - -

Ulva s p . 60 - - - S -

Ulva tona 56,59 - - - - -

Undaria pinnatifida 57 - - - - -

ANNELIDA -  WORMS -  WORMEN

Emplectonema echinoderma

Emplectonema gracile 59 - - - - -

Ficopomatus enigmaticus - - - - S -

Harmothoe  s p . - 6 6 73 - 80, s -

Hydroides norvegicus - - - - - -

Lanice conchilega - - - - M -

N e m e r t i n a  s p . - - - - - -

Neodexiospira brasiliensis - - - - - -

Hediste  c f  diversicolor - - 73 75 - -

Pomatoceros triqueter - - - - S -

S p i r o r i b i d a e  s p . - - - - - -

ARTHROPODA various -  ARTHROPODS -  GELEED POTIGEN

Anurida maritim a  -  6 5

Nym phon gracile - - - - - -

H a l a c a r o i d e a  s p . - - - - - 82

ASCIDIACEA -  SEA SQUIRTS 

Aplidium glabrum

-  ZAKPIJPEN

57
Botrylloides violacens 57 6 6 - 75 - -

Botryllus schlosseri 57 6 6 73 75 M ,  S -
Ciona intestinalis 57 - - - 80 -

Didemnum vexillum 57-59 - - - - -

Molgula socialis 57 6 5 - 6 6 73 75 80 81

Styela clava 57 66 73 75 80, M ,  S -

BRYOZOA -  BRYOZOANS -  MOSDIERTJES

Alcyonidium mytili

Bugula stolonifera 57 66 - - - -

Cryptosula pallasiana - - - - - -

Conopeum reticulum 5 6 - 6 2 6 5 - 6 6 6 9 ,7 1 ,7 3 - S 83

Scrupocellaria scruposa 57 - - - - -
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A (1-20) 
Texel

B (21-24) 

D en  H elder
c  (25-33)
Afsluitdijk

D  (34-38) 

Harlingen
E (39-50) 

W adden Sea 
(open sea)

F (51-55)
Vlieland

CNIDARIA -  CNIDARIANS -  NETELDIEREN

Chrysaora hysoscella 1, M 26 55
Diadumene cincta M 23, S - - - -
Ectopleura larynx 7 - - - - -
Metridium senile 3-4,6,9-14, 21,23-24, S 33 - 39-41,43-44, 55

Obelia dichotoma
16, M  

16 24

46-50

52-53
Obelia geniculata 6,9,14,16 21,23, s - - 41-42,44 51
Obelia longissima 6-7,9,11, 23-24, s 33 34 39-41,43-48 53,55

Obelia sp.

13-14,16

3 . 26,31,33 34 43,47-48 .

Rhizostoma pulmo 3>i4' i 3 - - - 49 51,54-55
Sagartia elegans 12, M 23-24, s - - - -
Sagartia troglodytes 3,10,17-18, - - - - 52

Sagartiogeton undatus

20, M  

3, M s 55
Scyphozoa sp. hydro ids 6, 9, M 21,23 - - - 55
Urticina felina 6, M 21 - - - -

CRUSTACEA - CRUSTACEANS -

Balanus crenatus

KREEFTACHTIGEN

3,5,7,12-13, 21-24 32.-33 36,38 39,43-47,50 51,52,

Balanus improvisus

17,20

13-14,16,19 23, s 25-28,30 34-37 40-42,44
54,55
53

CRUSTACEA - CRUSTACEANS -

Cancer pagurus

KREEFTACHTIGEN

16, M

Caprella mutica 6,9,14,16 - - - 45 53,55
Carcinus maenas 1-6,8,10-12, 21-23, s 26-27 34-37 39-42,44-49 Si-55

Corophium sp.

14-17,19,20, M

25,27-28 36 . .

Corophium volutator 9,16 23, s 25 34,37 45 -
Crangon crangon io , M - - - 39,42,46 -
Diogenes pugilator 3 - - - - -
Elminius modestus 1-5,14-16, 21,23-24, s 29.31-33 34-36,38 39-40 Si-54

Eriocheir sinensis
18-20

26,28 34-35,37
Gammarus locusta 1,3,5-6,9,15, s 26-28,30-31 34-36,38 39,42,45 51,55

Hemigrapsus sanguineus

17-20

I>3' 4>13> 23 _ 42 52-53

Hemigrapsus takanoi

15-16,19

15,18-20 22-23 29-30 36 50 _

Hyale prevosti 20 - - - - *
Isopod sp. - - - - - -
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G  (56-62) 
Terschelling

H  (63-68) 

Ameland

I (69-74) 

Holwerd - 
Lauwersoog

J (75-77) 
Schier­
monnikoog

K (78-80) 
Eemshaven

L (81-83) 
Eems

CNIDARIA - CNIDARIANS - N ETELD IE REN
Chrysaora hysoscella 56 75 M
Diadumene cincta - 66 - - M, S -
Ectopleura larynx - - 70 - M -
Metridium senile 57,60-61 63,65-66 73 75 79-80, M -

Obelia dichotoma - - - S -

Obelia geniculata - 65-66 V- - - -
Obelia longissima 60 63,65-66 70-73 75,77 80, S -
Obelia sp. - - 69 - - -

Rhizostoma pulmo 58 - - - - -
Sagartia elegans - - - - - -
Sagartia troglodytes - 65 T- - M -
Sagartiogeton undatus - 66 - - M -Scyphozoa sp. hydroids V - - - M -
Urticina felina - - - - M -
CRUSTACEA - CRUSTACEANS -
Balanus crenatus

KREEFTACHTIGEN 
56-61 64,66 é9.7i-73-74 75-76 - 82

Balanus improvisus - 63,66 70,73 77 79-80, S 82

CRUSTACEA - CRUSTACEANS -
Cancer pagurus

KREEFTACHTIGEN
65 M

Caprella mutica V 66-67 70 - 80 -
Carcinus maenas 56-62 64-68 69-74 75-77 78-80, M 81-83

Corophium sp. - - - - - -

Corophium volutator V - - - - -
Crangon crangon - 65 70,72 - M -
Diogenes pugilator - - - - - -
Elminius modestus 56,58-59,61 63,65-66,68 69-74 75-77 78-79, s 81-82

Eriocheir sinensis - - - - - -

Gammarus locusta 57-58,61 63,66,68 7° '72'74 75,77 80 -

Hemigrapsus sanguineus 56,59 65-66 69,74 - 78 -

Hemigrapsus takanoi - 65,67 69,71,74 76 79 81-82

Hyale prevosti - - - - - -Isopod sp. - - 70 - 80 -
G ITTEN BERG ER E T  AL. -  SPECIES OF H ARD  SUBSTRATA IN  T H E  W A D DEN  SEA



A (1-20) 
Texel

B (21-24) 
D en Helder

c  (25-33)
Afsluitdijk

D  (34-38) 
Harlingen

E (39-50) 
W adden Sea 
(open sea)

F (51-55)
Vlieland

Jaera sp. 19-20 - - - - -

Jassa marmorata 6-7,16 - - - 45 -
Liocarcinus depurator 16 - - - - -
Neomysis integer 6,12 - - - - -
Pagurus bernhardus M - - - 41,48 -
Palaemon adspersus - S - - - -

Palaemon serratus M - - - - -
Semibalanus balanoides 1-2,4,7,15, 21-23 29-30 36,38 - 51-54

17-20

CTENOPHORA - COMB JELLYFISH - RIBKWALLEN

Mnemiopsis leidyi 16, M 21-22,24 - 34,37 49 55
Pleurobrachia pileus 16, M - - - - -
ECHINODERMATA - ECHINODERM S - STEKELHUIDIGEN

Asterias rubens 3,10,13,16, 23-24, S - - 39,41, 52-53,55
18, 20, M 43-44,46-50

Ophiura ophiura 20 - - - - -

MOLLUSCA - MOLLUSCS - WEEKDIEREN

Crassostrea gigas i  A>7 > 21-22, S 29.31 35-38 44,46-49 51,52,
13-20, M 54,55

Crepidula fornicata 3,16,19, M S - - 39,41,43-44, 52
46-49

Ensis sp. - - - - 43,48 51
Hydrobia ulvae 1-2,19-10 - 31 36 42 51
Lepidochitona cinerea 3-4, ï8 - - - 48 52
Littorina littorea 1-5,15,17-20 2 2 29,31 35-36,38 - Si-54
Littorina obtusa - - - - -
Littorina saxatilis 15,i9 - - 36,38 - 52
Mytilus edulis 1-4,10-12, 21,23-24, S 26,32-33 34,36-38 39-50 51,52,

14-20, M 54,55
Patella vulgata - - - - -
Tergipes tergipes 6-7,16, M 2 4 ,  s - - - 55

PORIFERA -  SPONGES - SPONZEN

Halichondria bowerbanki 5-7,9,16 21,23-24 - - - 55
Halichondria panicea 6-7,9,16, M 2 3 , s - - - -

Haliclona oculata M 23-24 - - - -

Haliclona xena 16 - - - - -

Leucosolenia variabilis 6, M - - - - -Porifera sp. oranje 16 21 - - - -
Sycon ciliatum - - - - - -

N ED ERLA N DSE FA U N ISTISCH E M ED ED ELIN G EN  33 -  2 0 1 0



G  (56-62) 
Terschelling

H  (63-68) 

Ameland

I (69-74) 

Holwerd - 
Lauwersoog

J (75-77) 
Schier­
monnikoog

K (78-80) 
Eemshaven

L (81-83) 
Eems

Jaera sp. - - - - - -

Jassa marmorata - - - - - -
Liocarcinus depurator - - - - - -

Neomysis integer V 66 70,73 75 80 -
Pagurus bernhardus - - - - M -

Palaemon adspersus - - 70 75 M -
Palaemon serratus - - - 75 M -
Semibalanus balanoides V 63-65,67-68 é9.7i-73-74 75-77 78-79 81

CTENOPHORA - COMB JELLYFISH -  RIBKWALLEN 

Mnemiopsis leidyi - 63,65-66 70,73 80, M 82
Pleurobrachia pileus - - - - M -

ECHINODERMATA - ECHINODERM S - STEKELHUIDIGEN

Asterias rubens 59-60,62 65-66 - - M -

Ophiura ophiura - - - - M -

MOLLUSCA - MOLLUSCS 

Crassostrea gigas

-  W EEKDIEREN

56,58-59,61-62 63-67 70-74 75-77 78-80, S 81-82

Crepidula fornicata 59-62 65 73 77 - -

Ensis sp. - - - -

Hydrobia ulvae 61 68 71-72 - - -

Lepidochitona cinerea 58-59 65,68 71-72 - 78, M -

Littorina littorea 56,58-59 64-65,67-68 69,71.74 76-77 78-79 81-82

Littorina obtusa - - - - - -

Littorina saxatilis - 64,67 69 - 78-79 81
Mytilus edulis 56-62 63,65-67 69-74 75-77 78-80, M, S 81-83

Patella vulgata - - - - - -

Tergipes tergipes - 65-66 73 - M -

PORIFERA -  SPONGES -

Halichondria bowerbanki

SPONZEN

57 66 73 75 80, M, S

Halichondria panicea 57 - V - - M -

Haliclona oculata - - - - - -

Haliclona xena - - - - M -

Leucosolenia variabilis 57 - - - S -Porifera sp. oranje - - - - - -

Sycon ciliatum 57 - - - - -
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T able  5. Species th a t  w ere  n o t  fo u n d  d u r in g  th e  survey, b u t  w ere reco rd ed  in  th e  D u tc h  W ad d en  Sea in  th e  
M o o -p ro jec t a n d  SETL-project. Species o f  n o n -n a tiv e  o r u n k n o w n  o rig in  a re  in d ic a ted  in  bo ld .
Tabel 5. S o o rten  d ie  b ij d e  inven tarisa tie  n ie t  z ijn  aangetro ffen , m aar w el in  d e  W addenzee  z ijn  w aargenom en  
b in n e n  h e t M o o -p ro jec t e n  SETL-project. S o o r ten  van  u itheem se  o f  o n b e k en d e  o o rsp ro n g  z ijn  v e t aangegeven.

Eemshaven D en Helder Texel

ANNELIDA -  WORMS -  WORMEN

Anaitides maculata S

ASCIDIACEA -  SEA SQUIRTS -  ZAKPIJPEN

Ascidiella aspersa S
Ascidiella scabra M
Molgula manhattensis

* zie Molgula socialis (4.2.3.) M, S S M

BRYOZOA -  BRYOZOANS -  MOSDIERTJES

Electra pilosa S

CNIDARIA -  CNIDARIANS -  NETELDIEREN

Alcyonium digitatum M
Aurelia aurita M, S S M
Cyanea lamarckii M M
Gonionemus vei'tens M
Halecium halecinum M
Haliplanella lineata M M
Hydractinia echinata M
Sarsia tubulosa M
Tubularia indivisa M M

CRUSTACEA -  CRUSTACEANS -  KREEFTACHTIGEN

Hemimysis lamornae M
Hippolyte varians M M
Liocarcinus holsatus M M
Liocarcinus navigator M
Necora puber M
Palaemon elegans M M
Pandalus montagui M
Praunus flexuosus M M

CTENOPHORA -  COMB JELLYFISH -  RIBKWALLEN

Beroe gracils M M

ECHINODERMATA -  ECHINODERM S -  STEKELHUIDIGEN

Ophiothrix firagilis M
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Eem shaven D en  H e lder Texel

MOLLUSCA -  MOLLUSCS -  WEEKDIEREN

Acanthodoris pilosa M M
Aeolidia papillosa M M
Coryphella fa c ilis M
Cuthona gymnota M M
Dendronotus frondosus M M
Eubranchus exiguus M M
Facelina bostoniensis M M
Onchidoris bilamellata M
0 siara edulis M
Sepiola atlantica M

PISCES -  FISH -  VISSEN

Anguilla anguilla M M
Atherina presbyter M
Belone belone M
Callionymus lyra M
Ciliata mustela M
Clupea harengus M
Cyclopterus lumpus M
Dicentrarchus labrax M M
Gadus morhua M M
Gasterosteus aculeatus M
Gobius niger M
Lim anda limanda M
Liparis liparis M M
Merlangius merlangus M
Myoxocephalus scorpius M M
Pholis gunnellus M M
Platichthys flesus M M
Pleuronectes platessa M
Pollachius pollachius M M
Solea solea M M
Syngnathus rostellatus M
Taurulus bubalis M M
Trisopterus luscus M M
Trisoptej'us minutus M
Zoarces viviparus M

PORIFERA -  SPONGES -  SPONZEN

Cliona celata M
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Table 6. Review o f  all 64  species o f  non-native or unknow n origin th a t have been recorded during  the  present study 
and/or in  literature. * these species are n o t included in  the  present list as non-native or cryptogenic even though 
they are considered as such in  literature.
Tabel 6. O verzicht van alle 64  soorten van uitheem se o f  onbekende oorsprong waarvan gevestigde individuen o f 
kolonies zijn aangetroffen e n /o f  verm eld zijn in de literatuur. * deze soorten staan in  de literatuur ais exoot in  de 
W addenzee vermeld, m aar w orden in  deze tabel n iet meegeteld.

Species Source o f  occurrence in 

the D u tch  W adden Sea

O rig in  and  rem arks

ALGAE - ALGAL SPECIES - ALGEN
I Alexandrium tamarense Wijsman &  De Mesel 2009 Cryptogenic (Wolff 2005)

Alaria esculenta Wijsman &  De Mesel 2009 * The record referred to in Wijsman &  De Mesel 

(2009) probably concerns a specimen that washed 

ashore in the Wadden Sea. In our non-native 

species list we only include algae that were found 

attached to the substrate, i.e. settled.

2 Acrochaetium densum Stegenga 2002, Wijsman & 

De Mesel 2009

Pacific (Stegenga &  Vroman 1976)

3 Antithamnionella

spirographidis

This survey North Pacific (Maggs &  Stegenga 1999)

4 Botrytella sp. Stegenga &  Mol 1996, 

Wijsman &  De Mesel 2009

Cryptogenic (Wolff 2005)

5 Ceramium cimbricum This survey Cryptogenic; possibly not native to N W  Europe

6 Ceramiaceae sp. This survey Cryptogenic; probably not native to N W  Europe

7 Chattonella marina Vrieling et al. 1995, 

Wijsman &  De Mesel 2009

Cryptogenic (Wolff 2005)

8 Chattonella antiqua Vrieling et al. 1995, 

Wijsman &  De Mesel 2009

Cryptogenic (Wolff 2005)

9a Codium fragile ssp. 

atlanticum

This survey N W  Pacific (Silva 1955)

9b Codium fragile ssp. Stegenga &  Prud’homme N W  Pacific (Chapman 1999)

tomentosoides synoniem voor van Reine 1998, Wijsman

Codium fragile ssp. fragile &  De Mesel 2009 * N W  Atlantic (Wolff 2005); Assuming that

Colpomenia peregrina Wijsman &  De Mesel 

2009, W olff 2005

Colpomenia sinuosa is a synonym of Colpomenia 

peregrina, W olff (2005) refers to Van Goor (1923) 

as the source o f the Wadden Sea sighting. See 

remarks of Colpomenia sinuosa.

IO Colpomenia sinuosa Van Goor, 1923 Pacific (South &  Tittley 1986); Wolff (2005) consi­

ders this species to be a synonym of Colpomenia pere­

grina without further argumentation. We consider 

C. peregrina and C. sinuosa to be two valid species.

l í Coscinodiscus wailesii Edwards et al. 2001, 

Wijsman &  De Mesel 2009

North Pacific (Edwards et al. 2001)

12 Fibrocapsa japonica Vrieling et al. 1995, 

Wijsman &  De Mesel 2009

Cryptogenic (Wolff 2005)

13Gracilaria vermiculophylla This survey Pacific (Gollasch &  Nehring 2006)
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Species Source o f occurrence in 

the D utch W adden Sea

Origin and remarks

14 Heterosigma akashiwo Wijsman &  De Mesel 2009 Pacific? (Minchin 2007b)

* Mastocarpus stellatus This survey, Wijsman & * Cryptogenic; This species has been recorded in

De Mesel 2009 the Wadden Sea since the early 19th century and 

there are no indications that it may have been 

introduced by humans. We therefore consider that 

it is unlikely that M . stellatus is an exotic species 

as is indicated by Wijsman &  De Mesel (2009).

13 Odontella sinensis Leewis 1983, Wijsman & 

De Mesel 2009

Indian Ocean (Eno et al. 1997)

16 Pleurosigma simonsenii Kat 1982, Wijsman & 

De Mesel 2009

Indian Ocean (Eno et al. 1997)

17 Polysiphonia harveyi This survey, Maggs & 

Stegenga 1999, Wijsman & 

De Mesel 2009

N orth Pacific (Maggs &  Stegenga 1999)

18 Prorocentrum triestinum Wijsman &  De Mesel 2009 Cryptogenic (Wolff 2003)

19 Sargassum muticum This survey, Prud’homme 

van Reine &  Nienhuis 1982, 

Wijsman &  De Mesel 2009

N W  Pacific (Wallentinus 1999)

20 Ulva pertusa This survey, Stegenga & 

Mol 2002, Wijsman & 

De Mesel 2009

N  Pacific (Stegenga &  Mol 2002)

21 Undaria pinnatifida This survey, Ruijter 2008 N W  Pacific (Stegenga 1999)

ANNELIDA -  WORMS -  W ORM EN

22 Aphelochaeta marioni Wijsman &  De Mesel 2009 Cryptogenic, possibly native (Wolff 2003)

23 Ficopomatus enigmaticus This survey SW Pacific (Grosholz &  Ruiz, 1996)

24 cf Neodexiospira brasiliensis This survey Tropics, including Brasil (Eno et al. 1997)

23 Marenzelleria cf. viridis Dekker 1991, Essink &

Tydeman 1983, Wijsman & 

De Mesel 2009

W  Atlantic (Bick &  Zettler 1997)

26 Alitta virens Horst 1920, Wijsman & 

De Mesel 2009

N  Atlantic or N  Pacific (Nehring &  Leuchs 1999)

ASCIDIACEA -  SEA SQUIRTS - ZAKPIJPEN

27 Aplidium glabrum This survey Cryptogenic, possibly native to N E Atlantic 

(Wolff 2003)

28 Botrylloides violaceus This survey N W  Pacific (Minchin 2007a)

29 Didemnum vexillum This survey, R. Dekker, 

N io z , pers. comm.

N W  Pacific (Stefaniak et al. 2009)

30 Molgula socialis This survey N E Atlantic (Monniot 1969)

31 Styela clava This survey, Huwae 1974, 

Wijsman &  De Mesel 2009

N W  Pacific (Lützen 1999)
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Species Source o f occurrence in 

tlie D utch W adden Sea

Origin and remarks

BRYOZOA -  BRYOZOANS - MOSDIERTJES

32 Bowerbankia gracilis Wijsman &  De Mesel 2009 Cryptogenic (Wolff 1999)

33 Bowerbankia imbricata Wijsman &  De Mesel 2009 Cryptogenic (Wolff 2005)

34 Bugula stolonifera This survey, D ’H ondt & 

Cadée 1994, Wijsman & 

De Mesel 2009

N W  Atlantic ( Cohen &  Carlton 1995)

CNIDARIA -  CNIDARIANS -  NETELDIEREN

35 Diadumene cincta This survey, Pax 1936, 

Wijsman &  De Mesel 2009

Pacific (Gollasch &  Nehring 2006)

36 Haliplanella lineata Van Urk 1956, Wijsman & 

De Mesel 2009

N W  Pacific (Gollasch &Riemann-Zürneck 1996)

37 Nemopsis bachei Wijsman &  De Mesel 2009 N W  Atlantic (Faasse &  Ates 1998)

CRUSTACEA -  CRUSTACEANS -  KREEFTACHTIGEN

38 Balanus improvisus This survey, Huwae 1985, Cryptogenic, possibly native to N E Atlantic

Wijsman &  De Mesel 2009 (Gollasch 2002)

39 Callinectes sapidus Wijsman &  De Mesel 2009, 

Wolff 2005

N W  Atlantic (Christiansen, 1969)

40 Caprella mutica This survey, 

Cook et al. 2007

Pacific (Schrey &  Buschbaum 2006)

41 Elminius modestus This survey, Huwae 1985, 

Wijsman &  De Mesel 2009

SW Pacific (Harms 1999)

42 Eriocheir sinensis This survey, Adema 1991, 

Wijsman &  De Mesel 2009

N W  Pacific (Adema 1991)

43 Hemigrapsus sanguineus This survey, Wijsman & 

De Mesel 2009

N W  Pacific (Breton et al. 2002)

44 Hemigrapsus takanoi This survey, Wijsman & 

De Mesel 2009

N W  Pacific (Asakura &  Watanabe 2005)

45 Jassa marmorata This survey, Stock 1993, N W  Atlantic (pers. comm. Conlan)

Dankers &  van Moorsel 

2001

(Conlan 1990)

46 Limnoria lignorum Hu brecht et al. 1893, Cryptogenic, possibly native to N E Atlantic

Wijsman &  De Mesel 2009 (Wolff 2005)

47 Mytilicola intestinalis Korringa 1952, Wijsman & Mediterranean (Steuer 1902); In 2009 a high

De Mesel 2009 percentage of especially relatively old mussels was 

found to be infested by this mussel parasite (pers. 

comm. Nico Laros). Even though M. intestinalis 

has caused a lot of ecological and economical 

damage in the mussel industry in the past, its effect 

on the mussel population dynamics in recent year 

is unstudied and therefore unknown.

48 Palaemon macrodactylus Ruijter 2008, Wijsman & 

De Mesel 2009

N W  Pacific (d'Udekem dAcoz et al. 2005)
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Species Source o f  occurrence in  O rig in  and  rem arks

the  D u tch  W adden Sea

49 Platorchestia platensis

50 Rhithropanopeus harrisii

51 Sinelobus stanfordi

Den Hartog 1961, Wijsman 

&  De Mesel 2009 

Tesch 1922, Wijsman &

De Mesel 2009 

F. Bennema, pers. comm.

Cryptogenic (Wolff 2003)

W  Atlantic (Eno et al. 1997) 

Cryptogenic (Haaren &  Soors 2009)

CTENOPHORA - COMB JELLYFISH -  RIBKWALLEN

32 Mnemiopsis leidyi This survey, Gittenberger W  Atlantic (Gittenberger 2008b)

2008b, Tulp 2006

MOLLUSCA -  MOLLUSCS - W EEKDIEREN

53 Corambe obscura Butot 1984, Wijsman & W  Atlantic (Swennen &  Dekker 1987); This species

De Mesel 2009 probably went extinct in the Wadden Sea after the

Zuiderzee was closed (Butot 1984).

34 Crassostrea gigas This survey, Drinkwaard This survey, Drinkwaard 1999; Wijsman &

1999, Wijsman &  De Mesel De Mesel 2009

2009

33 Crepidula fornicata This survey, Korringa 1942, N W  Atlantic (Nehring &  Leuchs 1999)

Wijsman &  De Mesel 2009

36 Ensis directus Essink &  Tydeman 1983, N W  Atlantic (De Bruyne &  De Boer 1984)

Wijsman &  De Mesel 2009

37 Mytilopsis leucophaeata Van Benthem Jutting 1943, N W  Atlantic (Gittenberger &  Janssen 1998)

Wijsman &  De Mesel 2009

38 Mya arenaria Wijsman &  De Mesel 2009 N W  Atlantic &  N  Pacific (Cohen &  Carlton 1993)

39 Petricola pholadiformis Van Benthem Jutting 1943, N W  Atlantic (Eno et al. 1997)

Wijsman &  De Mesel 2009

60 Teredo navalis Van Benthem Jutting 1943, Cryptogenic (Wolff 2003)

Wijsman &  De Mesel 2009

NEMATODA - NEMATODS -  NEMATODEN

61 Anguillicola crassus Wijsman &  De Mesel 2009, N W  Pacific (Minchin 2007b)

W olff 2003

PISCES -  FISH -  VISSEN

62 Atherina boyeri Kloosterman &  Schrieken N E Atlantic (Wolff 2003)

2003, Wijsman &  De Mesel

2009

63 Trinectes maculatus Wijsman &  De Mesel 2009, N W  Atlantic (Wolff 2003); Only one specimen was

W olff 2003 recorded. This species has probably not established

itself in The Wadden Sea.

PORIFERA -  SPONGES -  SPONZEN

64 Haliclona (Soestella) xena Soest et al. 2007 Cryptogenic (De Weerdt 1986, Soest et al. 2007)
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